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PREFACE TO THE FIRST EDITION 


Tjikse. pages .appear 19 typo for* the purpose^ of 
^applying the fg}t want, a art ot gratifying Ae 
universal desire among Brassfoun^ers, *for such a 
production. 

The, author nas Deen careful not to enlarge tne 
Manual beyond a cost accessible to all wtfrkmen. 
'In "accomplishing this, greater space has 4 >cen 
devoted to those particulars in which working* are 
considered most defective, ancl consequently less 
ijpace has been assigned to other well-known 
processes. 

British, American, and Continental works have 
supplied somo of the author’s materials; which, 
with the original mattor, will, it is hoped, improve 
anti h?m efit llufce for whom the t^htise is intended. 



PKEFi^E TO TlfE SECOND 'EDITION,, 


Tiik First t Edition of this little work was written 
simply to meet local requirements. It is, however, 
gratifying to find thSt it took a wider range of 
usefulness, which is evidenced hy 'a demand fjr 
afiother edition. 

There h%s recently been published in Germany 
somp account of a few processes for bronzing brass, 


very similar to those which seven years ago were 
proposed in the First Edition of this book. These 
have been added, together with such new matter asi 
will tend to increase the value of the work, every 
page* <Jf which has ljpn carefully revised. 


PREFACE TO THE SEVENTH EDITION. 


Tiie sale of this little book having been steadily 
maintained, the publishers have taken the oppor¬ 
tunity of a new Edition being calldB for to add a 
table of the new Imperial Standard Wire Gauge, 
prepared by the Iryn and Steel Wire Manufacturers’ 
Association, apd another useful table giving the 
Properties* of Materials, by various authorities.' 
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As applied to Marine, Land, and Rocomotive Engines, Floating -Docks, 
Dredging Machines, Bridges, Ship-budding, &c. By J. G. WrNTON. 

Fourth Edition, II.astfated. . ■ 3/8 

Hebhanioal Eng'neerh.g. 

CoippriSing Metallurgy, Moulding, Casting, Forging, Tools, Workshop 
Mac’inery; Mechanical Ranipulation, Manul cture of the Steam Engine, 
M &c. BvFrancis CaMPIN, C.E. Third Edition . 2/6 

Details of Machinery. 

Comprising Instructions f;i the Execution of various Works in Iron in the 
* Fitting-Shop, Foundry, and Bofier-Yard. By Francis Camimn, C.E. 3/0 
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*y Engineering: 


Elementx^v Engineering: i 

A Manual for Young Marine Engineers and Apprentices. In ftie Firm or 
□uestAins and Answers on Metals, Alloys Strength of Materials &«- 
■. ,. 




1/6 


..j _ ... Brewer. Fifth Edition 

Power iil«Motion: w 

Horse-power Motion, Toothed-Wheel Geaiing, Long and Short* Driving 
glands, Angular Forces, &c By James Armour, C.K. Tlird Edition 2/0 

Iron and Heat, •' of 1 

Exhibiting the PfncifUes umflSrned in the Conduction of Iron Bealfis, 

* Pillars, and Girdets. By J. Armoi#, C.K^. 2/6 

Practical Mechanism, • 

And*.Machine Tools J)y T. Baker, CtI With Remarkt on Tools and 
Machinery, by J. N as'iyi h®C.F* . .... 2/6 

My Panics: 

Being yonrjs.- Exposition of the General Pi im i|^es ofeMechani- al Science, 
• and their Applications By (.iiari.es Tomi insun, F.R.S. . 1/6 

Cranes (The Construction # ofl, # 

yvndotheP Machinety for Raising Heavy Bodies for the lArttion of Build¬ 
ings, R>-*|t>sfci , }i giyn'n, f.i^s. . . 1/6 


NAVIGATION, SHIPBUILDING, ETC. 

' . e ' 

The Sailor's Sea Sook: 

A Rudimentary Treatise on Navigation. By James G^khNWOOu. B.A 
With numerous Woodt-uls and Coloured Plates. New and enlarged 
Edition. By W. II. Rossfk ...... gp 2/6 

Practical Navigation. • • 

Consisting of Tut Sailor’s Sk^-Book, by James Green woo^uuMV. H. 
Rossi-r ; togethei with Mathematical and Nautical Tables for rW Working 
of the Problems, by Henkv Law, C.E., and Prof. J. R. Young. 7/0 

Navigation and Nautical Astronomy, 

lu Theory and Piactue By Piof. J. R^Yocng. New Edition. 2^6 

Mathematical Tables, • • —* 

For Trigotiomeffical, Astronomical, and Nautical Calculations ^^which is 
prefixed a Ticatisc on Logarithms By H. Law', C.E. Together with a 
Series of Tables for Navigation and Nautical Astronomy. By Professor J. 
R. Young. New Falition .. • 4/0 

Masting, "Mast-Making, and Rigging of Ships. 

Also Tables of Spars, Rigging, Blocks; Cham, Wire, and Hemp Ropes, 
&c., relative to -very class of vessels. By Robert Kipping, N.A. . 2/0 

Sails and Sail-Makiifg. 

With Draughting, anefthe Centre of Effort of the Sails. By Robert 
Kipping, N.A.^ . •. 2/6 

Marine Exgines’and Steam Vessels. 

f y R. Murray, C.E. Eighth Edition, thoroughly reused, 
lions by the Author and by George Carlisle, C.E. . • 

Naval Arohitecfure: * 

An Exposition of Ele.n»*n. try Principles. JJy ^mes Pkakk 

Ships for OcjBan 4 and River Sberyicq, • • 

Principles oT the Construction of. By Hakon A. Somm«xj kli>t . 1/6 

Atlas of Engravings **. • * * •* 

. To Illu^rate the above. Twelve la ge folding Plates. Royal 410 , clotn 7/6 

Tha Norms of Ships and Boats. . 

By W. Bland. Tenth Edition. .... numerous Illustration, and 
. Models ... ... . \ .1/6 


Hilh Addi- 

.• 4/6 
• 3/6 
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architecture and the •' 


■ BUILDING Aprs. 

ConBtrua'.iorval Iron anct Steel Work, r ' 

•As applied to Pul.Iic, Private, and Domestic Buildings. By Francis 
,, Campi^C.*. .".3/6 

Building Estates: ,, , 

A Treatise on the Development, Sale, Purchase, and Management of Build¬ 
ing Land. By F. M Ah i ani».’/ Third Edition ..... 2/0 

The Soielice of Building : „ i. 

An Elementary Treatise on the Principles of Construction. By £ Wynd- 
ham Tarn, M.A. Loud. I'ourth Edition*. • • • • 3/6 

The Art of Building: 

General Pnn< lplesof Construe ".on Snength, and T_Le of Materials, Working 

* Drawings, Specifications, By Edward Doiison, M'.R.l.B.A. . 2/0 

A Book on’ Building, '■ ‘ 

Civil and-F.cclesi.isiK.il. By Syr Edmund Beckett, Q.C. (Lord Grim- 
THOtfci’E) Second Ediliol., . 4/6 

Dwelling-HouBes (The Erection of), 

, Illustrated by a Peisjiei live View, Plans, and Set lions of a Pair of Villas, with 
*' Sfidt ideation, Quantities, art 1 Estimates. By S. H. If mioks, Architect 2/6 • 

Cottage-Building. o 

By C. I rucr Allen. Twelfth Edition, with Chapter on Economic Cot¬ 
tages (or Allotments, by E. E Allen, C.K.2/0 

AcouBtAit in delation, to Architecture and Building: 

% The I-iws of Sound as applied to the Arrangement of Buildings. By Pro- 
f#«.or '1. Roger Smith, F.R.I IftA. New Edition, Revised . -1/6 

The Rudiments of Practical Bricklaying. 

General Principles of BucUnying; Arch Drawing, Cutting, and Setting; 

* Pointing ; Paving, Tihyg, &c. By Adam Hammond. With 68 Woodcuts 

TheTiit of Practical Brick Cutting And 'Getting. 

By Adam Hammond. With 90 Engravings.*| /© 

Brickwork : 

A Practical Treatise, embodying the General tind ,llighf- Principler»,of 
Bricklaying, Cutting and Setting ; with the Application of Geometry to Roof 
Tilmgf&c. By F. Walker.1/6 

Brinks and tfiles, 1 , 

4 Rudimentary Treatise on the Manufai turd of; containing an Outline of the 
^Principles of Jlnckmaking. By E. Doiison, M.K.I.B.A. Additions by 
C. Tomlin^?, r.R.S. Illustrated ........ 3/0 


The Practical Brick and Tile Book. * 

*• ComjMsing: Brick and Tile Making, by E. Dobson, M.Inst.C.E.; 
Practical Bricklaying, by A. Hammond; BhicR-cuiting and Setting, 
by A. Ham mom). 550 pp. with 270 !llvfa.rations, half-bound . - ’ 6/0 

Carpentry and Joinery— 

The Ei^.mkntakV Puincih es of Carpentry. Chiefly composed from the 
Sta^ddiJ WJjrk of Thom astTredgolu, C.K. With Additions, and Treatise 
" % ON JOINERY, by E. IV.'I ARN, M.A. Eighth^dition . . . 3/0 

Carpentry and Joinery—Atlas * 

Of js Plates to Veonu^y and Illustrate the foregoing book. With 
icriptive Letterpi c»».* 410 ‘. . . ■ . eio 








WEALE’S SCIENTIFIC; ^«TT) TECHNfbAI, SERIES. ’ 7 

A Practical T^reatiii o i Handraiftng; . « 

•Sliowiiijf New and Simple Methods. By Gf.o. Collings., ’diirt^ .Edition, 
inclining a Treaumi on Si aikiiuilding. Wuh Plates . J. 2/6 

Circular Work in Carpentry and Joinery.v 

A Practical Treatise on Circular Wink of Single an^ DJhme Curvature. 
By George Co li ings. Fourth Edition. 9 . 2/6 

Roo? Carpentry: • 

Practical Lesion* in tar Frarnjpg of Wood Roofs. For the Use of Working 
Carpenters. P>y Gko. Colli nos # . ^.". 2/0 

The Construction of Rooft of* Wood and # Iron; 

* Deduced chieflv fron#the Works of Robison, Tiedgold, and Humber. By 
# F.. Wyndiiam Ta»n, M.A., Art-In. ci t. Fimuli Edition . .1/6 

The Joints Made and JJsed by Bujlders. 

* I*y Wyviu. Christy, An hitect. With 160 Woodcuts . 3/0 

Shoring • • • ,. • 

And its Apjtication - A Handbook foi the Use of Stude ts. By George 
H, Blagrovr. With ^i Illusti .itTons . . •. 1/6 

The Timber Importer’s, * Ti.-.iber Merchpnt’s, and* 
Builder’s Standard Guide. 

B^Il.^E. (»R\M>Y .2/0 

Plumbing: • ' 

A Text-Book to th » Piactice of the Art or Craft of Wumbe. With 
('h.»|i!eis u}»on House Drainage and Ventilation. By Wr# Paton Bu.iian. 
Ninth Edition, with si^ Illustrations.3/6 

Yentilr tion: * • 

A Text Book t9 the Practice of the Art of Ventilating Buildings. By W. P. 
Bi’CHAN, R.P., Author of “ Plumbing,” &c. With 170 Illu4frnions 3 6 


The Practical Plasterer: 

A Compendium of Plain amlOrnainental Plaster Work. ByW. Kemp ^>/Q 
House Painting, Graining, Marlling, & Sign Waiting. 

With a Collide of Elementary Drawing, and a Collet lion of llreful Receipts. 
By E 1 . 1 .IS A. Davidson. Eighth Edition. Colouted Pkites 5/0 

*** The afrwc, m cloth hoatds, sti ongtj bound, Q/Q 


A Graritmat at Colouring, 

Applied to Decorative Painting and the Arts By George Fiki.d. New 
<i Edition, enlarged, by J^lus A. Davidson. With i*olourcd Plate^^ 3/0 # 

Elementary Decoration 

A,applied to Dwelling Houses,&c. By James^V.^’ai f.y. Illustrated k/o 

Practical House Decoration. m 

A Guide to the Art of Ornamental Painting, the Arrang^nujnt of Colours in 
Apartments, and the Prtnciklesol Decorative Design. By James \f. Facey - 
• • 2/6 
V Tin toft two Works tt. due handsome I'ai., hf If-hound, entitled “ House % 
Decouatio^j, Elementary ai^> Praci-icai.," price EyQ . # 

Portland Cement for Users, ml % 

By Henry Fai^II, A.M.Inst.C.E. *hir<^Edition, Coru*ted . . r&ti 

Limes, Gements, Mortars, Concretes, Matties, Plas¬ 
tering, &c. , 

’ By G. R. Burnell, C.E. ^ Fftte-nth*aljtion . 


. J /6 
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i ( ( t 

Masonry, and Stone-Cutting.* ! 1 f t 

.Tihe (-ripeiples of Masonic Projection and their application/o Construction. 
By Eu ward Dobson, M.R.I.B.A.2/6 

AroheB, fWa, Buttresses* &c.: * 

Expenrffcnt^-Essays on the Principles of Construction. B$ W. Bland 

• 1 / 6 
Quantities £,nd Measurements, t 

In Bricklayer', Masons*. Plasterers’. Plrmhers', Painters', Paperhangers', 
44 Gilders’, Smiths', £ai penters' and Jokers’ Wofk. Py A. C. Beaton. 1 1S 

The Complete Measurer :* 

Setting Girth the Measuremi nt of Boards, Glass, Timber and Stone. By R. 
Horton*. Sixth Edition . . . r . t . . 4/C 


Guide to Superficial Measurement*: *► 

Tables calculved fjpm i to 2 <jo inches in lengthy by l to to 8 inches in 
breadth. For the use of Architects, Purveyors, Engineers, Timber Mer¬ 
chants, Biuldeis, Ac By Jam hf,H awkings. Fifthr.Edition . . 3/6 

Light: ' " 

An IntrodiDticft to the Science ofOptits. For the Use of Students of Archi- 
, lecture, Engineering, and other Applied Sciences. By E 1/. Tarn, 

' m.a. , 4 - .... 4 ... 1/6 

Hints to Young Architects. > 

By George Wu.imvitk, Architect. Sixth Edition, revise^ a..d enlarged 
/ by Ofc/iusKtssoN Cuillaumj, Architect . . . • 3/6 

Architecterc -Orders: „ 

The Orde») and their ACsthetic Principles. By W. H. Leeds. Illustrated. 

1/6 

Architecture—Styles: • 

The History atid Description of the Styles of Architecture Cf Various 
Counjries, from the Earliest Period tl By T. Talbot Bury . . 2/0 

Orders and Styiks ok Architecture, in One Vol ., 3/6- 


Architecture-Design: * 

* The Principles of Design in Architecture, as Reducible from Nature and 
exemplified in the Works of the Greek, and Gothic Architects. By Edw, 
%MCv(Garbet‘1 , Architect Illustrated . . *< .f . . 2/6 

*,* The three preceding Work* in One handsome Vol., half-bound, entitled 
"Modern Arc>iiieci u kk," />ng 6/0- 

Perspective for Beginners. , , . 

Adapted to Young Students and Amateur* in Architecture, Fainting, &c.*' 

By George Pyne .2/0 

cAroBNectural Modelling in Paper. * 

f ByT. A. Richardson. With Illustrations, *igrave<f by 0. Jkwitt 1/6 

JNaes Staining^uvi the Art of Painting on Olou. 

From the German of Dr. Gesskhi 1 and Emanuel Otto From hero. With 
an £ppendvx on The Art ov Enamelling .' 2/6 

- Yitruvlus^The Architecture of. , 

In Ten Books. Translated from the l^ttin by Joseph Gwti.T, F.S.A., 

F.R.A.S. With 23 Plates» .* .6/0 

N.Bh-Tkie is the only Edition 0/Vitruvius procurab^ at a moderate price. 

Qpugan Arohifecture, 

Anr Inquiry into the Principles of Beauty in. With an Historical View of the 
Rise and Progress of the Art in Greece. By the Earl ok ABKruaEN. 1 /Q 
The two preceding W-orks inf)ne handsome Vol., half-bound, entitled 
"Ancient Ai^chiteciure,” price 6/0- 
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INDUSTklAlX And useful arts.,. 

Contents, '‘Pastes, Glues, and Gums. ' *' 

ftuidc to the Manufacture and Applicatftn of Aggluti^ints. With 900 
t^dpes and Formul®. By H. Cfe Si andagk -6 ■ 2/0 

Clocks, Watches, and Bells for Public ^Purposes. 

A Rudimentmy Treatfse. By Edmund Bkckrtt, Eord Gkimthorfr, 
^ ELL)., k.C., KR.A.S. Eighth Edition, with new last of Grea‘ BeIJs and 
an Appendix 01 ^ W o«t)ieffoc£-.. * * Just published.. 4/6 

The a/> >vt\ /landsoiiiet'xbound, clol/Tboards, 5/6 • 

Electro-Metallurgy, * * 

^ I%a(tUrtlly Treated^ By Alexander'Watt. Tenth Edition 3/6 

The Goldsmith’s, Handbook. 

m * Containing full Inst -tritons in the Art of Alloying, Melting, Reducing, 
Colouring. Objecting and Refining, Recovery, of Waste, Solders, Enamels, 

• &c., &t By Gfc.oKt.it E. Gkr. Sixth Edition.3/0 

The SilYqpsnfith's HandJb^k, 

On the same plan as the G 01 PSMl'i it’s HaKDPOOK. Byfl. E. Gek. 3/0 
'** The tht two W’otk r, m Lbif ham some Vol , Juxlpntiund, 7/0. 

The Hall-Marking of Jewellery. 

Comprising an account of all the ''fferent Assay Towns of the Unitld 
kingdom; with the Stamps ami I aws relating to the S&ndards and Hall 
M^rks at the vaiious Ass^ij Olhres By GkorOk E. Gek 3/0 

French Polishing and Enajnelling. . , 

Numerous Ret ipes lor making Polishes, Varmsheb, &c. by R B.^mkad 

p ' • 1/6 

Practical Organ Building. - 

By W E. Hickson, M.A. Second Edition, Revised, with Additi .is 

Coach; Building: . * • ; * 

A Practical TiSatise. By James W. Burgkss With 57 IUu.Mra.tGns 

The Cabinet Maker's Guide ** 

'I o the Emile (. omtraction of Cahinet-Work. By R. Bitmkad 

The Brass Founder's Manual: 

Ilismittl.nl- tor Motr 11; 111 ', Pattern Mating, Ac. By W. Gkaiiam . *2/0 

The Sheet-Mettal Worker's Guide. ,—,. 

I'm ‘I iiismii tin, (.'.iiipei'mitlis, ituicworkei s, &i. By W. j. K.ghank 1 /fi 

Sewing Machinery: 

1 is Ccmsum linn, History, &c. By J. W. Ukquhakt, C.F.. 2/0 

dGas Fitting: , 

A Piauu alllandhook. By John Bi ack. New Edition 2/6 

instruction of Door LockB. „ * 

Fiom ihe Papers of A. ^2 IIobhs Edited hv C. Tomlinson, F.RUtv* 276* 

The Model iLocorAotive Engineer, Fireman, ai\d 
Engine-Boy. * ^ 

By Miuiah kkynolds.. 

The* Art of Letter Painting‘made Easy. 

By J. G. Bad^nooi. Wnh 12 full-pag-s Engravings ot lAamplef . 

The Art of Boot and Shoemaking. 

Meafurtmenl, l.ast*fiunig, Cuttnig-out, Clo^ig, &c. By J. B. Lrno. 

Mechanical Dentistry: • # # . 

By Charles Huntrk. Fourth Edition . . .• . 

Wood Engraving: *• • • 

. A Practical and Easy Introduct! in to the Art. By W. N. Brov^i 1/g 

Laundry* Management. 

. A Handbook for Use in Private and €*®blic laundries . <2/0 


2 « 

2/6 

2/6 


3T 

1 / 6 . 

2/0 

3/0 
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. AGRICULTURE, GA^hkNING V 'ETR. 

DrainingWnd Embxnking: I f -, 

A Prafji.-al Treatise. By Prut. john Scott. With 68 llluslf. uons 1/6 

Irrigation an L Water Supply: 

A Bractic :•>Treatise on Water Meadows, Sewage Irrigation, Warpiiv, &c.; 
of. the Constitution «>1 AVt ils, Bonds, gRcsei voirs, He By ProL John 

• Scott. Wun 34 Hlustr.uums . .1/6 

Farm Roads, Fences, <and < fiates: 

A Pracib.il 'I realise, on tin; Roads, '1 min ways, and Waterways of the 
Farm; tne Pimaphs of Km Insures; 9 id tW, ddhrent kinds of Fence* 
Gates, ana hides. By Pujf. John Scot 1 . With 75 Illustrations 1 1Q 

Farm Buildings: f , t 

A Practical Treatise on the Buildings n'ecessary for various kinds of FaVms, 
their Airangement and Constriu yon, wnh Plans, amB'Estimates. By Prof. 

• John Sqpft, With 105 Illustrations.• . . 2/6 

Barn Implements and Madhines: * 4 , 

t Treating of rtie Application of Pov^r and Machines uwd in the Threshing 

# barn, Stw kyaid, Dauy, * By Prof J Scott. With r 23 Illustrations. 

' 1 2/0 
Field Implements and Machines: *■ 

With^'rinuples and Details of Construction and Points of Excellence, their 
Management, &u By Prof. JChn Slojt. With 138 Illustrations . 2/0 

f 

Agricultural Surveying: 

A lreatise on land Smve\ nig. Levelling, and Setting-out; with Directions 
for Vali^g t states. By Viol. J. Scoit With 62 Illustrations' . 1/g 

Farm Enginee rmg. *' . * 

B? P^-fessor John Scott. Comprntng the above Seven Volumes in One, 
1,150 jiages, and over 6 uo lllustiations. Half-bound . . 12/0 


Outlines of Farm Management. 

1 Treating of the General f.JVu: k of the Farm; Stock ; Contract Work ; 
J^a h our, &c. By R. Storr Burn .' . * • . 2/6 

Outlines of Landed Estates Management. 

Treating of the Varieties of I amis, Methods of Farming, Setting-out of 
Farms, Roads, fences, Gates, Dunnage, &c. By R Scoit Burn . 2/6 

Soils, Manures, and Crops. 

(Vol. I. 0«*TMNhs of Moukkn Farming.) By R. Scott Burn . 2 IQ 

tfarimilg and Farming Economy. t . 

t (Vol^ II. OuTLIM-S OF MlllitKN I 1 ARMING.) By R. SCOTT BURN 3/0 

Stock: Cattle, £jieep. and Horses. r 

(Vol.*111. CJp tUNEs OF Moisern Farming.) By R. Scott Burn *2/6 

Dairy, 1 Pigs*) and Poultry c » 

(Vol. IV. Outlines of Moukkn Farming^ By R. Scott Burn 2/*0 

bt lizfition of Sewage, Irrigation, anfl Reclamation 
of Wa^ste Lrfnd. 

^^■e ^ Vol. V^^ucli»ks of Mooai^i Farming ) Ilyefl. Scott Burn . 2/6 

Outlines of Modern Farming. c 

By R. Scott Bunn , Conswting of the ab^ve E'ive Volumes in One 
1,250 pp , profusely Illustrated? half-bound. 1 2/Q 
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Book-kfeaping for*^arfciers and itstate Owner's. 

• A Poetical Treatise, pieseming, in Thiee Plans, a systtnaadapted for all 
cesses oi Farms By I. M Woodman. fourth Edition M 2/6 

Read^Reckoner for the Xdmeasuren^n% uf Land. 

By A. Arman. ReviEed and extruded by C. Norris. Fifth k^ition 2/0 

Miller's, Cory JMePchant's, and Farmer's l^eady. 
Reckoner. « * 

Second Edition, revised, with i#Piice lfist of Modern Flour Mill Machinery, 

. V W. S. Hui t on, C.K • . 2/0 

* • • 

.THb Hay and E?t%a.w Measurer. 

N#w Tahleefoi the Use oi Auctioneers, Yagers,dormers, Hay and Straw 

" ' “ " ' HN Slh " " "" 


Dealers, &c. By John Si kale . 


■ 2/0 


Meat Production. 

# A Manual for Producers, Distributors, ana tJortfUmWs ol Uutctiers Meat 
ByJOHf»LWAKT . 246 

• m 

Sheep: * 

ll, History, Structure, F.tonomy, and Diseases of. Bv W C. Spooner, 
lp.KV.Sr Fifth Edition, with t^e Engravings . . A 3/6 


Market and Kitchen Gardening. 

By C. W. Shaw, late Editor of “ Gardening Ulustiated'' . . 3-6 

• - 

Kitchen Gardening Made Eftisy. 

Showing the best means o* (. ulm.itmg every known Vegi|,d>iS and Herb,* 
&c., with directions foi management all the year round. By (Ikokok M. F 
Glenny. UlmSiated.1/© 


Cottage Gardening: 

Or PloweA, Fruits, and Vegetables for Small Gaidens •Ce*ff?^fot»DAV 

1/6 

Garden Receipts. 

Edited by CtlAKi.i-s W. Quin . . •«.... 1/6 

Fruit Trees, % 

The Scientific anu^ Piofitable Culture of. Friftn the Frenck^^MeDv 
Bkkuil. •Fifth Edition, carelully Revised by George GlInny. With 
187 Woodcuts ..« 3/6 

• • * * , , 
Tfce Tree Planter and Plant Propagator: 

With numerous Illustrations of G^tfting, Layering,*Budding, Implements. 
Houses, Pity, &c HyjjAMUBi. Wood . . . ? 2iD 

The T*ee Pruner , % 

A Practical Manual on the Pruning of Fruit Trees, Shrubs, Climbers, and 
Blowefing Plants. \\ lib numerous Illustrations. B^amuel Wood 1/© 
*,* The above 0'wo Vols. in One, Jiinds^nety ha$-biMnftprice 3^3.’^, 

Til* Art of Grafting and Budding. 

• By Charles Bai.uct. Wid» llltAWations 


■ 2/6 
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MATHEMATICS, A R1 TTtMETIC, ETC. 

Descriptive, Geometry, 

An Klenfjiuarv Tieatise on ; withu Theory of Shadows and of respective, 
extracted f om »he Flench of (1. Moni.i . To which is added a Description 
of the Prinup'es and Practice of Isometric*! P ejection. I>y J. F. H kather, 
M.A. With '.4 Plates . . ,^JQ 

Practical Plane Geometry : «' 

Giving the Simplest Vrules of t ,»-x ira *,.iir !• iguics contained in one Plane 
and Geomeimal Consinictir^i oi lot- (mo-iii.i By J. F Heather, M.A. 
With 2 x 5 Woodcuts . . . . . y 2/0 

Analytical Geometry and Conic »Sec, ions, * 

A Rudimentary Treatise on Bv Iamrs Han> . A New Editiotv re¬ 
written and tidal Red l»y Professor J. K \ot*Nf| .... 20 

Euclid (The Ele’neiats of). 

With many Additional Proposition^. and Ksplanatoty 'Notes; to which is 
, prefixed an ( I^t 1 odmloiy ]■ ss.i\ on Vo^ t i. By IIknk\ I.a\v,*J K. . 2/6 
*,* Solti aLo sefhi*at(lv t viz:— 1 

Euclid. The FirstThree Boohs. Henry Law, C E. . .>1/6 

Euclid. Hooks 4 , 5 . 6 , u, 12 ^P.y H*sky I.aw, cf.. <: . . 1/6 

Plane Trigonometry, 

The I'.lementsof. P>y James Hann . 1/6 

Spherical trigonometry, * 

The I'.lements of. P.y Jamrs tIann. Revised hy Chari.es H. I)ow- 

LING, C.E. ‘.V 1/0 

*** Or with “ The A Yemenis of V hint Trigonometry" in One Volume, 2 6 

DifferentiaLCalcuIus, , 

Elements 01 the. My W. S. B. sVoui.housE, F. R A.S., &c. . r . 1/6 

Integral Calculus. 

By Ho* shah am Cox, 11 A.1/6 

Algebra, • 

.The Elements of. By J smkr Haddon, M.A Wuli Appendix, containing 
'Miscellaneous InvestigaiKiiis^vand a Collection of Problems . 2/0 

A He, ssocj Companion to the Above. * ' 

An extensive Repositoi y of Solved Examples and Problems in Algebra. 
By J. R. Young.1/6 

Commercial Book-keeping. 

With Commercial Phrases and Forms in English, frendn, Italian, and 
German. By J ami s H \ddon, M.A.1/6 

Arithmetic, ' . , * 

* X^Kudimeutary Treatise on. With full Kxpl.itutio»s«of its Theoretical 
• Principles, and nuineioiis Examples for Pratt 11 * For the Use of Schools 
and far Self-InstrucMoi^ By J. R. Youm., laie Professor of Mathematics 
«- ^ in Belfast College. hiiteeuth Edition.1/6 

A Key to<the Above. > ' 

Ey.'. R. YillNn.1/6 

Bfquational Arithmetic, 

AopHed to Question, <if Imorest, Annuities, fife Assurance, atjd Genera) 
Commerce J with variousVahle.s by which all Calculations may be greatly 
fadJlitatedl By W. Hu-h.ey ? . , , . . , . v 1/6 

Arithmetic* * , .. 

^ KTtdimentaiA, tor the Use* of Schools and Self-Instruction. By James 
Haddow, M.A. Revised by Abraham Arman • 4 • 1 /6 

A Key to the Above.. 

By A. Arman 


. 1/6 











WEALE’B SCIENTI4ND Tfi'CHIflCAL SERIES/' 13, 

Mathematical mst^iinents: 

• Their •Construct ion, Adjustment, Testing, and U#e copcldy^ExpIaintd. 

Bv J. F. Heaiiikk, M.A., of the Royal Military Acadjrny. Woolwich. 
ftJnReentli Edition, Revised, with Addiflbns, by A. M. Wai.misi.KV, 
ni^.C.E. Oiiginal Edition, in 9 vol., Illustrated ^ 2/0 

*/ In ordering the abort, be cartful to say “ Originah^Edftion," or owe the 
number in the Series (£>), to distinguish it from the Enlarged Edition in 
\g vols. (as follows ) - . f 

Drawing and Jtfe&suriyg Instrumental * 01 

Including—1. Instruments emplif cd in Geometrical and Mechanical Draw¬ 
ing, and in the Construction, ^fopyuijjf, and .Measuic-metit of Maps and 
. Flans. II Instruments used for thePpurposes of Accuse Measurement, 

and for ArithuieticFl Computation'- By J. F. Hiathek, M.A. . 1/6 

Opfical Instruments. 

linhiding (inpre especially) Telescopes. Mijiosoflies, and Apparatus for 
* producing copies oi Maps and 1’ians by 1’hotograpliy. ByJ. I‘. Heather, 

M A..^ IlluGialed . ^ f.1/6 

Surveying ajnd Astronomical Instruments. 

including—I. Instruments usedGbr Determining ft e Geometrical Features 
of a poitifu ol Gtoimd. 11. ^Instruments employed. 111 Astronomical Ob¬ 
servation). ByJ. F. HitAiHKK, M»A. Illustrated. . F ?0 

*»* Vhe above ft ree volutin s form an enlargement of the A uth%'s original work, 

“ ft’a thematic, 1 1 Instruments," prne 2 / 0 - (Described at top of page.) 

Mathematical Instruments* •* ' m 

Their Conslructigii, Adjustim nt, Testing and Use. Comprising "rawing, 
Mea sming, Optical, Surveying, and Astronomical Instrument-. By j. F. 
Hea thur, M.A Knl.uged Edition, for the most purl entirely re-written. 
The Three Parts as atnfVc, in One thicl^Volume. ■ 4/6 

The &>lide Rule, and How t8 Use It.* 4 

Containing full, easy, and sitipie Inst ructions to perfoim Business Cal-* 
lulattons with unexampled rapidity and accuracy. BvChari.es Doark, 

C E. With a Slide Rule, in tuck of cover. Eighth Edition 2/6 

Logarithms. • 

With Mathematical Table* for Trigonometrical, Astronomical, and Nautical 
CaluAttionS By Henry Law, C.E. Revised Edition . • G** ^ 3/Q 


Oompound Interest and Annuities (Theory of). 

With Tables of Logantlims for the moic Difficult Computations of Interest, 
Qjpcouig, Annuities, &c , in all thell Applications and Uses for Mercantile 
and State Pur|loses. By Fedor '1 human, Parts. Fomth Edition . 4/0 


Mathematical Tabjes, . * 

For Triguiiflineincal, Astioium.nal, and Nautical Culcvilalipns^ovGuchG 
prefixed a Treatisesm Logarithms. By H. I.aw, C E. Together with a 
Seiies «f l'ahles for Navigation and Nautical /Wronomy. Bp Professor J. 
R. Young. T4ew Edition . * , PffCy* 


Mathematics, 

As applied to the Conductive Arts. By Francis Campin*C.E., 

• Third Edition.3/0 


Astronomy. * 

By theTate Rev. Ruiu rt Main,T.R.S. Chird Kdition*revise3 and cor¬ 
rected to the Pgseiit Tune. By \^/T. Lynn, F " at o 

Statics and Dynamics, 

i h? Principles and 1‘ractite tji. ;tiv, a aur aevcuspmetll 01 

Hydrostatics, Hydrodynamics, and Central Forces. By T. Baker, C.E. 
Fourth Edition • * 1/6 
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'VEiLh’s SClI^Tlr’lC AN',» 'KEUUW1C4L SIS HIES. 


'BOOKS OF RLFERElktE AND 

lMSCEkLA NEOUS VOLUMET. 

'n ■ (F 


A Dictionary of Painters, and Handbook for Pioture 
Amateurs. 1 . , 

Bci;g a Guide for Visitors to Public ami I'm ate Piiture (l.illei its, ami for 
c aArt-Students, intituling Glt*ksary of Tenns, Ski .oh of Puucipal Schools of 
Painting, &c. By PoiLii’i’E Uakml, l«A.2/6 

Painting Popularly Explained. 

By T. J, Gui lick, J’aintei, aiul John ’Inins.F.S .\. Including Fresco,* 
Oil, Mosai<, Watei Colour, Water-Gl iss, ®l rinplta Knuwslu . Miniature, 
Painting oil I\ oiy, Vtl111m, Pottery, Enamel, (ihss, St Sixth I* < litioti '5/0 


A Dictionary oi Toirms used ir Architecture, Build¬ 
ing, Engineering, Mining, Metallurgy, Archoo- 
ology, the Fine Arts, &c. 

By John \Vem.^ Sixth Edition. Edited hy R Ili’Nt, F.R.S. . 5/0 

Music: v 

*** A Rudimentary and PiauicaKTreatise With numerous Examples. Bv 
Cham.es ‘61111.11 Si’i' Nti f R.t -2/6 


Pianoforte, , 

The AA> if Plating the. Will nnineious Exucises • ud Ee>sons. By 


Chari.K'sjChm i) st*p\u k. | . . . -1/6 

The House Manager. 

A Guide 1 o Housekeeping, Cookeij, Pickling and Ptcseiving, Household 
* W'oik, !).-♦*y M.i^'igcnu nt, * lLi.ig< of Wines, Hoine-biewing apd Wine¬ 
making, Gardening, Kc. By Y\ Ui s> Hot , s^KKH , l^ , • . . 3/6 

'Manual off" Domestic Medicine. 

By R. Gooding, M D Intended as a Family Guide in all cases of 
Accident and Emeigency. 'J lord Edition, caiefuty revised . . 2/0 

Management of Health 

, ' ^ >T M mal of Home ami Pusonal Hygient By Rev. J,‘ MBS, Baird 1/0 

Natural Philosophy, 

Foi the Use of Pagumers. By Ciiaki i-s To,mi inson, F.R.S. . .1/6 

The Elementary Principles of Electric Lighting. 

By Aian \. (’\Mii.Ht. MtiMos, M Insi.l E., M l E.K Fifth 
Edition 4 .1/6 

TittnSHt-tiric Telegraph, , 

c Its History and Pi ogres*. By R. Sabine, C.K^ F.S. A , &c. . . 3/0 

•Handbook of Fieid ‘Fortification. • 

By Mijor W. W. Knou.vs, F.ji.U S. With il., WWlu.u . . J : 0 

Logic, < <• * 

*■ Pure and Applied. By S. H. Em Mb ns \ . .* . . -1/6 

books on the Human Understanding, 

Selection*, from. With J4ote*by4>. H. Emmbns « . -1/6 


The,. (Jpmpendious Calculator 

(fnltytive Calculations). Or Easy and Concise Methods of Performing the 
various Arithmetical Operations required in Commercial am! Busmens 
Transactions ; together with Useful Tables, &•.. By Daniel O’Cohman. 
Twenty-eighth Edition, carefuiljnevisjd bj C Norris . . . 2/6 







WHALE'S ~S0IE> Tt 1F^ TECHNICAL sflllKs'* 15 

Measures, Wefgh\sy* Anc£ Moneys^ of Nations. 

• With ag Analysis of tm x'hristinn, Helffew, and Mahomefen \alendaa. 
By W. S. B. Woolhousk, K.R.A.S , F.S.S. Seventh Edflwi *'. 2/8 

Gram»^|r of the English Tongue,* / 

SpoFcn and Written With an Imrodurtion fo the Studjm Comparative 
Philology. By Hvdf %.akkk, D.C.L. 1 iftli Er'.uiWi. . .. .1/6 

Dictionary of the English Language. * # 

As Epuken amUWrttcn * Containing iwose too,oil Words. By ATvnit 
ClAKKh, I) c r . • » ■ • • *. 3/6 

Composition and Punctuafton # # 

• Familiarly Explained f.«r i^osc who have neglected the Stfily of Grammar. 

# By Justin Bken^n. Nineteentli ! nition.1/6 

French grammar. ® 

• With ( ompUteand Coxu.ist^Rtiles on the GeiMers^f Kremh Nouns. By 
G. 1.. S i HAi'gs, Ph.D. ^.1/6 

English-French Dictionary. • . * 

Comniisingfa huge iiumher ol 4euns used in E^in^Ping, Mining, &c. 
1^ Ai.i-kei^ Euvus • .. . 2/0. 

French Dictionary. ^ • 

In two Q’arts—I. French-English. II. English-1' return, complele in 
O^Vol.3/0 

French and English PhraseflBook. «■ ' 

Containing Iiittodigtory lessons, with Translations, Votabuifcries of ’Vords, 
Cl^lertinti of Phrases, and Easy Familiar Dialogues . £ . . 1/6 

German Grammar. 

Atopted for English Studenis, froq^ ncyse's TIporeticG? atv* I ractical 
Craitimar, by ktr G. L/. St KAti.ss.1/6 

German Triglot Dictionary. * 

By N. E. S. A. 1 'amu.ihn. ’Pait I. German-French-English Pan II. 
English-German-French. Part III. Froiich-Getinan-English . 3/0 

German Triglot Dictionary. • 

(As abtSc). together with Gel man Grammai, in One Volunti •^5/0 

Italian Grammar. 

Arranged in 'l wenty Lessons, with Exercises. By Ai.fkkd Elwks. 1 /6 

Italian ^Triglot? Dictionary, 

Wheicin the (iendeis of all the Italian and French Nouns areraiefully 
^ noted down. By Alkrku Ei whs. Vol. I. ltaUanJ'-ngtSh-Ficn ch. 2/6 

Italian Triglot Dictionary. 

By Ai.fkkd El\ fs.V ol. II. English*French-Italian . 2/6 

Italian Triglot*Dictionary. • * * • 

• By Alfred Ki wus. Vol. Ill French-Itahan-Enghsh . # , 2/6 

Italian Triglot Dictionary. * • • 

, (Asahovej. In One Vol..7/6 

Spanish Grammar. * • • 

In a Simple and^’ractical Form Wit^ Exercisgs. By Alfrei^Elwi* 1/6 

Bpanish-Englist^and Englisk^Spanish*Dictionary. ^ 

Including a l.uge number of l'ccliuical Tutus used m Minflg, Emtiircertrjf 
&c., with the proper Accent* ai i the Gtudcr of every Noun, lsy Ai.frrd 

Elwes.. • • • • 4/0 

* *.* Or with the GKAM%itK, fi O' 
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Portugese Gram/r.ar I 

C. Iu'^ahlplcand Practical ifomi. Wilh EjiiifWi, Ily A[ FRtn Ki.ivEa. 1 /Q 

Portuguet i-Engllafy and English-Portuguese Dio- 
tlol ary. '' ■ 

Including a kyge number of Technical Terms used in Mining, i.ngiueeiing, 
&c. with the proper Accents and the Gentle- of every Noun. Hy Ai.kkh.ii 

Ei.wes. Kmrth Kdiuon, revised.5/0 

• • . \* OrwHk the Ghamm'k, 7/0 

Anilnal Physios, ' 

Handbook of. By Diosv .ts IJthM'K, With Illustiattons 

in One Vol. ( 7 jj pages), cloth boards . • • 7/6 

V AVA/ aho in Two m Ji 'lowi: 

Ammai, Btnsns I!> l)i. I.akunkk. I’ait 1^, Cli,ipiu> [ — VII ;4/0 
Animal l'nvaits By l)i Lauonh. 1’ari 11 , Ucptci. \ 1H - XVH! 
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Stationery U|ll Court, LdJooN, %. C , 


CR0SBY-L*O<t^:W0(j)E) , & SOeN’S 
Catalogs ftf 

Scientific,- -Technical and 
Industrial ‘Books. 


MECHANICAL ENGINEERING . 1 

CIVIL ENGINEERING .... 10 

MARINE ENGINEEFANG. Ac. . 1? 
MINING A METALLURGY . . ‘.9 
COLLIERY FORKING. Ac. . . 21 

ELECTRICITY k .23 

ARCHITECTURE A fiuiLDING . 28 
SANITATION A WATER SUPPLY 28 


OMtFENTRY A TIMEER 
* DECORATIVE ART* . . . . 
NATURAL SCIENCE .... 
CHEMICAL MANUFACTURES 


Hoe 

. 29 
. 31 

• 8Si* 

. 34 


INDUSTRIAL ARTS.36 

COMMERCE, TABLES. ?i. . . *1 
AGRICULTURE A GARDENING- 43 

auctioneering.Valuing.a . <s 


LAW A MISCELLANEOUS. . . 47 


MECHANICAL ENGINEERING, ETC. 


THE MECHANICAL E!\QINEER*S POCKET-BOOK* 

Comprisin^Tablffe, Formulae, Rules, and Data: A Handy BoolOof^eferince 
for Daily U.se in Engineering Practice. By D. Kinnkak Clark, M. Inst. C.E., 
Fifth Edition, thoroughly Revised and Enlarged. By H. H. P. Poxvles 
A.M.1 C.E., M.I.M.E. Small 8 vo, 700 pp., hound in flexible Leather Cover, 
fj roundei^cornys • . . Net 6/0 

SUMMARY OH CON TEN 1S:—MATHEMATICAL TABLET-MEASUREMENT OF SURFACES 

and Solids.—English weights and Measures.—French Metmc weighis and 
measures—Foreign Weights and measures.—Monhy»-sphcific Op ‘ Ai / W-m 

Wg?tHT, AND V0LUMH,-MANUFA*!TURKD METALS.—STEEL PIPES. — BOLTS iS ell's.— 

SUNDRY ARTICLES IN MJROUGHX AND CAST IKON, COPPER, BRASS, LEAB; TIN. ZINC— 
STRENGTH OF MATERIALS - STRENGTH OF TIMBER.—STRENGTH OF CAST lROW— 

Strength <>F wrought Iron.—strength of steel—Tenbu.b strength** coffer. 
Lead. 4 tc.—R esistance o» stones and other building materials—Riveted JoinIS 
in Boiler Plates.—Boiler shells.—Wire Ropes and Hemp Ropes.-chains and 
Chain Cables.—Framing.—Hardness of meta 6 S, alloys, and s-u)nbs.-?Laiiouk of 
Animals.—Mechanical principles.—gravity and fall op bodies. #accelerating 
and Retarding Forces,—Mill gearing, Shafting, &c.-transmission of motive 
Power.—Heat.-Combustion: FuEEt.— Warming, Ventilation, Cooking stoves— 
Stb&m—Steam Engines and Boilers.—Railways.-Tramways.—Steam Ships— 

, Pumping stham Engines and pumps—coal gas,^asCngines, &c—Air in motion. 
-Compressed air—Hot Air Enginrs.-*watr* power.—speed of cutting .tools. 
—Colours—Hlrctjucal'Engineering. • • 

"Mr. ClaA maidfests what Is an innate perception of what Is UkeW tofbe tmeful In s pocket- 
•book, and he Is really unnvall*# in the art of conddnfetiom It is very dime* to hit u,»n 
mechanical engineering subject concerning wliich this walk supplies no IniorraaticR, and the 
excellent index auhe end adds to Its utility. Ir one word, it is an exceedingly handy and efficient 
tool, possessed of which the engineer wifi be saved many a wearisome calculation, or yet more 
wearisome hunt through various text-books and treatiaw, and, a/such, we can heartily reco mm end 
it to our readers."— Tfu A ngtntf. • * 

. "It would be.lound difficult to compress more matter ttthln a similar compass, or produce 
book of 7 #) pages which should by more compact or convenient for pocket reference. . . .,W 
be appreciated by mechanic^ engineers of all classes."— PrmeUaU En^inur. 
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c. 

, ^IR. HU1*rt)N'8 PRACTICAL HANDBOOKS. 


THE .WORKS’ MANAGER’S HANDBOOK. 

Comprising Modern Rules, Tables, and Data. For Engineers, M/f’.wrights, 



to be required in practice. . . . The work formi 
. of the works’ manager, biU of any i.ie connected with 


pressing want atuc g engineers. The book must prove extremely useful to t —y practical man 
possessing a copy ."—Practical Engineer, 


THE PRACTICAL ENGINEER’S HANDBOOK. 

Comprising a Treatise on Modern Engines and toilers, Marine, Locomotive, 
and Stationary. And containing a large collection of Rules and Practical 
Data relating to Recent Practice in Designing and Constructing all kinds of 
Engines, Boilers, and other Engineering work. The whole constituting a com¬ 
prehensive Key to the Bo .d of Trade and other Examinations for Certificates 
.Competency in Modern Mechanical Engineering. By W alter S. Hutton, 
Civil and Mechanical Engineer, Author of “The Works’ Manager’s Handbook 
for Engineers," &c. With upwards of 420 Illustrations. Sixth Edition, 
Revised and Enlarged. Medium 8 vo, nearly 560 pp., strongly bound. 18/0 
89* This Work is designed as a companion t th- Author's "Woris 
Manager's Handbook." It possesses many new and original features, and con • 
tains, like its predecessor, a quantity of matter not originally intended for publication 
*- — % y the author for his own use in the, construction of a great van .y of 

Modern l. tinkering Work. c 


and otheA Engineering Work. 1 

•• bxre^ept It at handler several weeks, referring to H as occasion arose, and we hare not 
on a single occasion consulted Its pages without finding Jie information of which we were In quest." 
—Aihfturum. * 

" A thoroughly good practical handbook, which no engineer can go through without learning. 
Something that will be of service to him Marine Enginur, 

'•An excellent book of reference ft engineers, and a valt ible text-book for students ot 
engineering, —btcurwi 

. "Thu vstiablt mquial embodies fh" results and experienca of the leading authorities on 
A-riMch&tcel enginCmng.' — Buildmu News. , 

" Tee author has collected together a surprising quantity of rules and practical data, and has 
shown much Judgment In the selections he has made. . . . There Is no doubt that thu book is 
OM of the most usetul of Its Idnd oubllshed, and will be a very popular compendium. " —Engineer. 

"A b«m of Information set down < ln»riraple language, and In such a form that It cm be easily 
referred to at any time. The matter u.unlioraly good and well chosen, and Is greatly elucidated 
by the Illustrations. The book will tndtt* way on to most engineers’ shelves,, where It will rank as 
9 M ofthe most useful books of reference ."—hmetitai EngtHte*. ‘ 

" Full of useful Information, and should be found on the office shelf of ell practical angineer*. 

Mtchtmk. 





























UBCmmi^L ENGWBBsttlG^&c. 


MR. HUJTON’8 BR^OAL HA.*|38c|d K8 —continutd, 
STEAM BOILER CONSTRUCTION.* 

A PracticU Handbook for Engineers/* Boiler-Makers, 

Containing a large Collection of Rules and Data relating • Recent Practice 
in the Design, Construction, lid Working of all Kinds of S^tionary* Loco* 


Fourth Edition, carefully Revised, and Ellargc^ Medium 8vo, over 680 pages, 

cloth, st^mgly fcound • ..18/0 

This Work is issuedJn coiginuation 0/ the Series 0/ Handbooks written 
by the Author, viz. -“The Works'Manager's Handbook " and “The Practical 
Engineer! Handbook," which ate so highly appreciated by engineers for the 
practical nature their information; and ts consequently written in the same style 
as those works. . v • * 

0 The Author behevm that the concentration, in a convenient form for easy 
reference , of such enlarge amount of thorifUghly practical information on Steam- 
Boilers, will be of consumable service to those for whom it is intended, and he trusts 
the book may be deemed worthy of as favouraOte a reception as %as %etn accorded to 
tts predecessor?. # # 

Otic of the best, ifoiotthe best, books on boilers tli »has ever been published. The Infor¬ 


mation Is 01 the nglrpkuia 'n a simple and accessible form. So far .is generation isEfcmcemcd, this 
Is, undoubtedly, thAtaml.trd book on steam practice.”—/f/rrtrtmf Km tew. 

" Every drail, both m Imilor design and management, is clearly laid licforc the reader. The 


. . jr design and management, is clearly U 

volume shows that boil# construction has been reduced to the condition of one c.f tty -nost exaefe 
,-iences; and such book is<tf the utmost value to the fir%le slide Engineer and V/d?K5 Manager."™ 
—Marine Engineer. * 9 

" There has long lieen room fo.wi modem handbook on steam hollers; tin re is not that ro'--, 
now, because MffUntton has filled it. It is a thoroughly practical book lor thos#>vho are occupied 
in the construction, design, selection, or use of 1 Killers. "—Engtnttr. 

" The l>ook £ of so uuimrt.mt and comprehensive a chapter that it must find its way Into *he 
libraries of every'one interested in boiler using or boiler uuriActurc if th®r wish 1. be tborong.dy- 
mformed. We strongly recommend the book for the intrinsic value of its contents.' —Mu. hitter y 
Market. , ^ , 

PRACTICAL MECHANICS’ WORKSHOP COMPANION, 

Comprising a great variety oLthe most useful Rules and Formula in Mechanical 
Science, with numerous Tables of Practical Data and Calculated Results ifr 
Facilitating Mechanical Operations. By Wiliam Templeton, Author of 
“ The Engineer's Practical Assistant," &c., &c. Eighteenth Editic*, IWViSei!, 
Modernised, and considerably Enlarged by Walter S. Hutton, C.E., Author 
of "The Works’ Manager's Handbook,’’ "The Practical Engineer's Hand¬ 
book," &c. Fcap. 8vo, nearly 500 pp., with 8 Plates and upwards of 350 Illus- 
_ trative Diitcram^ str^pgly bound for workshop or pocket wear and tear. 6/0 
** In Its modernised ionu Hutton’s 1 Templeton ’ should have .1 wide sale, for it contains much 
valuable information which the mechanic will often find of use, and not a few tables and notes which 
he might look for in vam in other works. 1 his modernised edik n will b^ipprftiated by aUwhm 
9 have Hwned to value the original editiomBof ‘ Templeton ' '—English Mechanic. 

" It has met with great success in the engineering workshop, as wo can testify ;4 
a great many men who, in a great mefture, owe their rise In life to this little book 
A 'tvs. « 

" Thl| familiar text-book—veil known to all mechanics and engineers—Is of essential service 
to the every-day requirements of engineers, millwrights, and the various trades connected with 
•ngineering-And building. The new modernised edition to worth its weight in gold."-*2/wt/<f««f 
News. (Second Notice.) • w 

"This well-known and largely-used book contains information, brought up To date, "f the 
•Oft to useful to the foreman anir draughtsman So niuah fresh information nos been introduced as 
to constitute it practically a new book, _It will be largely used in the olhee and workshop."— 
Mechanical World. , • • a 

’ " The publishers wisely entrusted the task %f revision of this popular, valuable, and useful 

book to Mr, Hutton, than whom #iuore competent man tiby could tm have found. "~Mron. 


ENGINEER’^ AND MILLWRIGHT’S ASSISTANT? 

ArCollection of Useful Tables, Rules, and Data. Uy William Templeton, 
Eighth Edition, with Additions. i8mp, clofli*. 2/8 

* Oceania a foremost place among books of this kltfd. • A more suitable present to an* 
totice ttreny of the nftch&nical traces could not possibly be made.’— Budding News . . 

"A deservedly popular wiyk. ft should be In the • drawer' of every mechanic."— English 





dloSBY < LO(kwoon «. sors CATALOGUE. 


THE MECHANWiA.1 ENaiN^Kf/S REFERENCE BOOK. 

t ,r ort Machine and Boill’r Construction.'' In Two Parts. Part L General 

EncVnekring Data. Part II. Boiler Construction. With 51 Plates and 
numUous Illustratif.is. By Nelson Foley, M.I.N.A. oer :d Edition, 
Rev^*d throughout and much Enlarged. Folio, half-bound. jSst £3 3a. 
part iVmwvsurbs.-Circumfhrrnces and areas, &c., squares. Cubes, 
Fourty Powers —Square ano Cube Roots —'urfacb of Tubes.—Reciprocals.— 
Logarithms, -mhknsuration.—specific Gravities and Weights.—VYurk and 

POWER..— HHA T. — COMMUSl ION — IiXPANSION AND CONT RACI ION. — EXPANSION OF 

Gases.—Steam.— S-atic Forces_Gravita 1 .ion ;and attraCI/in.—motion and 

Computation of Resuming Forces—A id umulatkd 'a’ork.—centre and Radius 
of Gyration.—Moment of Infritj - .—centre of Oscii.lation.—Flhctkicity.— 
Strength of Matkkials-FLasiici;-y -l est sheets of Metals-friction.- 
Transmission of Power.—Flowyif Liquids.-Flow of Gases - air Pvmps. surface 
Condensers, jic.—sphf.d op steamships.—Pw.ipflu.rs— Cuttinc; tools.—Fla .ghs. 
—Copper Shef.is and T ubhs.—s><,rhw.s,.Nui\i, R0C1 Heads, Ac —Various Recipes 
and Miscellaneous Matthr.-wuh diagrams «jk Valvh-i;kar, Hinting and 
Ropbs, Discharge and suction pipes, sckrv/ piCiphllhrs, and copper Pipes. 

PART II.—TRuATIT'j of Power o» Toilers.— U:'efui. Ratios.—N«ths on 
Construct ion. — cylindrical Boiler Sufi ls — Cikoilar furnaces. — Flit 
plates.—stays. — Girders.—Screws*.- Hydraulic Tests — Riveting. - Boiler 

StWTING, CHIMNEYS, AND MOUNTINGS.—FW.I.S. A C.—EXAMPl PS OF AOIl.EKS AND SPEEDS 
of Steamship*.—Nominal and Normal Horse. Power.—With DIAGRAMS for all 
Boiler Cai.cul.viions and Drawingscop many Varieties of Boilhrs. 

" Mr. Foley is well fitted to compile sue l^ ( a work. The diagram: are a great feature of the 
rework, it may he stated that Mr. Foli^.lios produied a volume which will undoubtedly fulfil thf 
desire of the au*[jor and Ixscome in<lis|iensable to all n,c Jiamcal engineer-* —N'jnne Fnninttr. 

" Wc have carefully examined this work, and pronounce it a most excelle.iu reference book 
or the use of marine engineers ."—journal of A mint an Society 0 / Naval ^n^nurs. 

'TEXT-BOOK ON THE'STEAM ENQI^E. * 

With a Supplement on Gas Engines and PA*kT II. on Heat Engines. By'’ 
T. M. G(#>devk, M.A., Barnster-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of “ The Principles of Mechanics," " The 
Elemef s of Mechanism,* &£. Fourteenth Edition. Crown 8vr cloth . 6 0 
" Professor Goodeve has given us a treatise on the steam engine, which will bear comparison 
with an? hm* written by Huxley or Maxwell, ami we can award It no higher praise."— ftnpttttft. 

Mr. filicide veS text-book is a worl ol wliu h tierj young engmter should possess himself. 
—Mtiun/! Journal, 

QN GAS ENGINES, 

With Appendix describir'g a Recent,Engine with Tube Igniter. By T. M, 
‘■"■L-^ooyKVK, M.A. Crown 8vo, cloth . . . . D . r . . . 2/6 

“ Like all Mr. Goodeve s writings, the present ls no exception In point of general excellence. 
It Is a valuable little volume ,Mechanical W orld. 


GAS AND OIL ENGINE MANAGEMENT. r 

A Practical Guide for Users and Altemkint-., being Notes on Selectiofly 
Consirui^ion, and Manag. inent. By M. Pihvis Half, M.l M.E., A.M.I.C.E- 
mm ^^Autbor ot “ Woodworking Matliincry," Crown t\o, cloth . A^e.*3/6 

JHE GAS-ENGINE HANDBOOKl 

A Manual of Usofuljnformation for the Designer a^d the Engineer. By E. W. 
0 Roberts, M.E. With Forty Full-page Engravings. Small heap. 8vo, leather. 

' Ntt 8/6 

A TREATISE ON STEAM BOILERS 

Their Strength, Construction, and Economical Working. By R. Wilson, C. K. 
Fifth Edition. i 2 mOf,cloSh • •; • ■ ■ . 8/0 

i‘Tbe b|f>t treatise that lias ever be«V' published on steam bqjlcra."— Enginter. 

Jl\p MECHANICAL ENGINEER'S COMPANION. 

Q£ Areas, Circumference, Decimal Equivalents, in inches and feet, millimetres, 

a uares, cubes, roots, &c.; Strength of Bolts, Weight of Irofi, &c.; Weights, 
ensures, and other Data. Also Practical Rules for Engine Proportions. By 
R. Edwards, M.Inst.C.E.* Tcap.*8vo, cloth. 3/5 

* "A very useful little volutnA ft contains many tables, classified dtte and,^tRmorinda 
generally useful to engineers,' —Eng Inter . a < 

••What h professes to be,' a handy office companion,; gtvintf’ln a succinct form a variety 01 
•—a macfumicgj engineers in their everyday office work."— Nntun, 





MECiyimtfL BNGINBEllpHf, &c. 5 

«- - r —- 4 - 

A MANDTOOK pN,Tt« BTEAM ENGINE. 

With espeSial Reference to SnjJ Jhd Medium-Ized Engines. For th&Use of 
Engine MakdKs, Mechanical Draughtsmen, Rnkineering Studew.sJ an#-users 1 
of Steam Power. By Hekman Haedpr, C.EI "franslated fromfihe German 
with .. ’ Jiftons ahd alterations, by H H. P. Powi.fs, A.M.I.C.Jjt M.I.M.E. 
Third Klition, Revised. With neatly r,ioo Illustrations, ^fcrown 8vo, 
cloth.t w . Net 7/6 

" A uerfect encyclopaedia of tlie steam engine aiul Its details, and one wtnfi must take a per¬ 
manent placWi English drawing-offices and workshops '—A 1-orrman PaUtrn-»iaktr. , 

"This Is an excellent hook, and shouUj^be in the handset all who arqpinterested limhecon- 
-.iruclmn and design^ tuedium-^ed ^ationary^ngmcs . . .' A Caratul study of its content'. (Kid 
t life arrangement of the sections leads to the cottclnsiou that there is probably no other book*hke U 
m this country. The volume aims at slm a mg the rosnlts ot paitu.al exjmnence, and it certainly 
may claim a complete aclfeevenient of this idea — i\tm<re 

“There c# be no question as to its value We < nrdi.mv commend it to all iKmierned m the 
■le agiftnd constun turn m the \te mi t'diine 1/,. miiii, It\u it * 

BOILEft AND FAcfcXY CHIMNEYS. 

Tkeir Dr:iught-Powe 9 and Stability. With a chapter ftn Lfehtning Conductors. 
By Robert Wii.scijj, A.I.C.E., Autboytf ‘‘A Treatise on Steam Boilo.s,' *&c. 
Crown 8vo, cl*th . . . .• •., ■ 3 SB 

“ A valuable contnlmtyn to the literature of scientific building Th | Butffkr. 

BOILER MAKER’S READY RECKONER & ASSISTANT., 

* With KxalAple? of Pt.tuii al Oeomctry and lemplaiing, for the of Platers, 

Smiths, yuid Utveters By John Courtney, Eibted by D. K. Clark, 
M.I.C.E. F|trlh Edition, 480 pp., with 140 Illustrations. Fcap. 8vo, half- 
t hound . .0 <d •• 7 G' 

“No workman or apprentice s^mKl be without Hits book "—-Itcu gtrcuk^r. 

REPROBATION, COLD STORAGE, & ICI?MAKING: 

A Practical Totalise on the Atl and #tieiiCA of Refibrerati^", By A J. 
Wallis *7AYLf-K. A M lust.c K., Auihur c# “T^cftig, r.mng ana Ii’e-* r ikmg 
Machinery ” 600 pp* with ^60 lllu^rations Medium Sio cloth. AW 15 0 
“The inthor has to he comjr itul ifd on the completion .i-id piodncttmi of snen in mqw r 
Lint work and it 1 nmol t ul to li ne .1 large b<al> ul 11 uleis. tot it k uves out nothing that would m 
any w ly be ot value to ihosi mien sfil rntlie mbit 11 Ax»*wtAi/» 

•• No one whose duly it is to h mdlwthe 111 unmotli preserving installations of these latti r d.i\ s 
1 an afford to Ihj \>nhont this valuable book. — Pont'i-.u //t*uM. 9 

THE POCKET BOOK OF REFRIGERATION ANJ) 

MAKING. 

By A. J Wali.is-Tavi 1 r. A M Inst C K. Anihot uf ,l R«* f iL*«*rati '*• ..ml K> - 
making Mat luueiy,” ikt-. ’! hirtl Ediiicn. I'.nKo•’ Sit- ii * 1 »\ai. \«i, unth. 

[Jint Published. Act 3 0 


REFRIGERATING & ICE-MAKING MACHIPiERY. . 

%. Descriptive Treatise fort the Use of Pei sons Employing ' 

and Ice-Making kistallaiwns, and others. By A. J. Wai^^Iavler. 
A.-M. Inst. C.E Thud tluiuon, KnUuged. C, own 8vo, cloth . ^ . 7. fl 

" Practical, explicit, and profusely illustrated. ‘—(iUvucw Ho&ld • • 

«• Wk recommend the liook, winch gives the < ost of various systems and Illustrations showing 
details of p»ts ot mat htnery and general arrangements of Romplete installations.”—A’witfcr 

“May be reumimended as a useful description ot the machinery, the pfctctoses, and of the 
facts, figures, and tabulated physics of rofru'cratmg. It is one 01 the ticst compLiUons Km the 
subject, —Bti^metr. , • • 

ENGINEERING ESTIMATE^, C0STS,AND ACCOUNTS. 

A Guide to Commercial Engineering. Wkb numerous examples cjf Estimates 
and CostsKif Millwright Work, Miscellaneous Productions, Staam Engines and 
Steam Boilers; and affection on the PA|>arauon of Wost* ^ci-ounis 
A General Manager. Second Edition. 8vo, cloth.•: 2 '0 


"Thl» Is an excellent and ven' useful book, covering subject-matter In constant requisition In 
every factory and workshop. . . . The book vs Invalualie, not oaly to the young engineer, but 

al*o to the estimate department of every works.”—. __ 

."We accord the work unqualified praise. .The Inform, rttorwls given In a plain, itralghdorwart 
manner, and^ean thrdughout evidence of the intimate practical acquaintance of the author wtyl 
every phase of commercial englneerlnt ,"—Mtchanual tVtrld, 






6, • OtOSBY LO&WOOD &■ sours CATALOGUE, 


THE MECHAiyCAL HANDLING QF ,MATERIAL. 

Being a Treatise on tha Handling of*XfsjP'rfal such as Coal, Ore, Timber, &c., 
#Dy Idiomatic or Sent-Automatic Machinery, together* with she Various 
Ac(x?sories used in thef Manipulation of such Plant, and Dealing fully with 
the fcandling, Storing, and Warehousing of Grain. By Ge&n* tkeokrick 
Zimjt*k, A. M.lnst.t .E sjiVpagfs Super-Royal Octavo*' dloih, with *150 
lllustrfkioiif (including Numerous Folding Plates) specially prepared for the 
v /oik. . f' [Just Published. Net 25/0 

HOISTING ^MACHINERY. f / 

U An Elementary Treati^ on. Inclining th^ Elements of «Lianc Constiuctjon 
and Descriptions of the Various Types of Cranes in Use. By Joseph 
Horner, A.M l.M.E.f Author, of Pattern-Making*?’ and other Works. 
Crov.na8vo, with 215 lllusf.'ations, including Folding Piatcs, cl^di. Net 7/8 

AERIAL OR WIRE-ROPE TRAMWAYS. 

TheirConstructionandManagement. By A/J.^alus-Tayler, A.IvI.Inst.C.E. 
With 81 Ulus rations. Crown 8vo, cjpth . . . 1 . . f . 7/6 

" An excellent volume, ani a very pood exposition of the various systems of rope tr.msmis^pn 
in use, and gives as well not a little valuably information about the^ working, repair, and manage- 
ifint. We can safely recommend it as a uSefvft"general treatise on the suBiect.”— Engineer. 


MOTOR CARS OR POWER-CARRIAGES FOR COMMON 

Roads. 

By A. J. Walus-Tayle*:, A.M.Inst.C.E. 212 pp., <with 76 Illustrations. 

Crow£8vo, cloth.r . • 4'6 

“A work that an engineer thinking of turning his attention to motor-can tage work, would 
do well to read as a preliminary to starting operations."— Engineering. / 

‘plating and boiler making. '• 

A Practical Handbook for Workshop Operates. By Joseph, G. Horner, 
A.M.I.MkE. 380 pp. with 338 Illustrations. Crown 8vo, cldui . . 7/6 

“ This work is characterised by that evidence of close acquaintance with workshop methods 
which will reiy^r the l\ook exceed figty acceptable to the practical hand. We |wve no hesitation 
in coimuendmg the \v.,rk as a service .hie and practical handbook on a subject which has not 
hitherto received much attention from those qualified to deal wAth It in a satisfactory manner."— 
Mtcka~icar,;Vo*ld. w 

PATTERN MAKING. 

Embracing the Main Types of Engineering Construction, and including 
t Gearing, Engine Work, Sheaves and Pulleys, Pipes and Columns, Screws, 
Machine Parts, Pump&and Cocks, ( the Moulding of Patterns in Loam and 
*Grynsand, Weight of Castings, &c. By J. G. H<y..NER„ A.M.I.M.E. Third 
Edifion, Enlarged. With 486 Illustrations. Crown 8vo, cloth. . Net 7 y 6 
“A well-written teclinical guide, ovlrtontlv written by a man who undcrtar.ds and has prac¬ 
tised what he has written about. . . . We cordially recommend it to engineering students, young 
journeymen, and others desirous of being initiated into the mysteries of pattern-making. "—Euilder 
“An excellent vadt mtcutn for the apprentice who desires to bo ome raster of his V ide," 
—English Mechanic. 

MECHANICAL ENGINEERING TERMS 

' ^•S.rrJcwood's Dictionary of). Embracing* those current in the Drawing Office, 
Pattern Shop, Foundry, Fitting, Turning, $< titbs’, and Boiler Shops, &c. Com¬ 
prising upward^ of 6,000 Definitions. Edited by J. G. Horner, A.M.I.M.E. 
Third Edition, Revised, with Additions. Crown'8vo, cloth. . Net 7/S* 
"Just the sort of handy dictionary required by the various trades engaged in mechanical en¬ 
gineering. The practical engineering pupil will find the book of great value In his studies, and every 
foreman engitTer and mechanic should have a copy."— Building News. 

TOOTHED GEARING. - c 


A Practical Handbook f*c Offices tyid WoAshops. By T. Hopner, A.M.I.M.E. 
Secynd Edition, with a no\y Chajftcr on Rcceni^l’iactice. With 184 Illustra¬ 
tions. Crown 8vo,' cloth. [Just Published. 8 /O 

" We gVe tfe bcok our unqualifted praise for Its thoroughness ot treatment, and recommend 
•' it f. all Inter#*' id as the most ppctlc.i book on the subject ,et written."- Mechanical H’erld. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. 

With a History cf Fire-Engines, their Construction, Use, and Manage¬ 
ment; Foreign Fire Systems; Hints on Fire-Brigades, &c. By C. F. T. . 
• Yoong, C.E. 8vo, cloth 1 . ..fit 4s. 

11 Tosuch of our readers as are interested ta the subject of fins tod fire spparatus we can 
-—a an book ."-Engimteiiig. , *• 




MECHANICAL ENGINEERING, &c. 


AfiRIAL KATlUAIIVn^ 

A Practice! Handff-'ok^in 4JC1" tonstruction ofaDirigJle Balloons, Aerostats, 
Aeroplanes, and Aerumotors|Bey Frederick Walker, C.E . Associate 
Meftber of tBe Aeronautic Institute. With lft Illustrations. eLAgeeCrown • 
8vo. clot^.I 

STONE-^RKINO machinery. 

A Manual dealing with the Rapid and Economical Converqjpn dT Stone. With 
lints on the Arrangement Ad Management of Stone Worki By M. Powis 
BaSe, M.I.M.E. Second Edition, enlarged. Crown 8vo, cloth . . 9/0 

"The book should be In the tends •if every mason 1 r student o# stonework. "tcW/iry 

Guardian. # • 

" A capital handbook for all who manipulate a|pne for building or ornamental purposes.”-- 
Machinery Market. ^ £ • 

PliWPS ‘AND PUMPINQ. • « 

A Handbook for Pump ijsers. * Being Notes on Selection, Construction, and 
Mdhagement. By M. P^wiS Bale, M.I.M.E. Fourth Edition. Crown 

8vo, cloth# . . 6 . ,•#••• 3/6 

*' The matter is set forth as concisely at possible. In fact, condensation rather than diffuse- 
t.iess has been the author's nift throughout; yet he dues not seem to have omitted anything likely to 
be of use."— foumalv Gas LtyHftttp. •• 

*' Thoroughly practical and clearly written .'"—Glasgow Herald. e • 

Ml'LLINO MACHINES AND "PROCESSES. •" 

A Practical Treatise on Shaping;«Meuu? by Rotary Cutters. Including 1 
Informaeipn 9n Making and Grinding tbff Cutters. By Paul N. Hasluck^ 
Author of “ Lathe-Work." With upwards of 300 Engravings. Lwge crown 8vo, 
/.un. - 1 mm 


cloth 


12/6 


Ci "A new departure .it engineering literature. . ^ . We can recommend this wutk to ail in¬ 
terested in nulling machines; it is what it professes to «—a practical treatise.”— Engineer. 

"A capital and reliable book which will no doubt be of considerable^* rvt» both to those 
who are alreatamquamted with tne process as well as to those who contemplate Its adoptio — 
Industries. • 

LATHE-WORK. % 

A Practical Treat^e on the Tools, Apfflaffces, and f’rocesiW. employed in 
the Art of Turning. By Paul N« Hasluck. Eighth Edition. Crown 8vo, 
cloth. *. . 6/0 

" Written by a man who knows not only how work ought to be done, but who also knows ho v 
to do it, and how to convey his knowledge to others. To all turners this book would be valuable.’ — 
Bnginttnng. 

“ We can safely recommend the work to young engineers. To the amateur it will simply be 
invaluable. To the student it will convey a freat deaf of usAU Information.”— Engineer, 

SCREW-THREADS, . » **’ 

And Methods of Ptoducing Them. With numerous Tables and complete 1 
Directions for using Screw-Cutting Lathes. By PAUL N. Hasluck, Author 
of “ Ladie-Wgrk.’^&c. jSixth Edition. Waistcoat-pocket size . .1/8 

" Full of useful information, hints and practical criticism. Taps, dies, and screwing tools 
generally arc illustrated and their action described."— Mechanical World. 

It is a complete compendium of all the details of the screw-cutting lath#; In fact, a multum 
in-farvo on all the subjects it treats \h.t>n."—< arfitnler and Builder. * \* 

TABLES ANfJ MEMORANDA FOR ENGmEERS,* 

MECHANICS.^ARCHITECTS, BUlLDEJiS^&c. • 

Selected and /Arranged by Francis Smith. Seventh Edition, Revised, including 
Blectrical Tables, Formula, and Mkmoranda. Waistcoaupocket size. 

limp leather .. 1/S 

"It would, perhaps, btfcis difficult tc*oake a small pocket-book selection of notes and formulae* 
to rtlt ALL engineers as it vdnild be to make a universal medicine ; but Mr. Smith's waistcoat- 


pocl^t ti 

POCKET* GLOSSARY OF TECHNICAL JERJlS. 

Englisb-Frencb, Frdcb-Englisb i with*fabl« suiuble foF Ac Aichilittidtl, 
* Engineering, Manufacturing, and Nautical Professions. By John James 
Fletcher. Third Edition, aoopp. Waistcoat-pocket sire, limp leather 1/6 


to large a number o, 

T * lU ^^gfowuy^f 1 termi k is ^“o^etVmdmany’o*'theTeMee are" new and well arranged. 
W| cordUUy commend the book.' —Mechanical World, 








8 . CR&SBY L'OOtyOOD <$■ SON'g CAfALOGVE, 


THE ENGINEER’S YEAR '«tou FpR, 19 ... 

Compriiing FormuLefRuIss, Tables, DarAadWemoranda in Cifal, Mechania 
ElCctnjcal, Marine and Mt.ie Engineering} r By H. R. KEMPT., A. M. lust. C.E.j 
Nf.I.AE., Principal Technical Officer, Engineer-in-Cbief’s Office, General Post 
Office,\ London, Aurtor of “A Handbook of Electrical TfcsfKfc," “The 
ElectrAd Engineer's Pocket•Bcyk," &c. With 1,000 Illustr!) .6ns, specially 
Engravfor^ne work. Crown svo, 950 pp., leather. [Just Published. 8/0 
"Kefiipe's Year Book really requires no commend/ 1 ion. Its sphere ol usefulness^-; widely 
known, and n is use" by engineers tne world over.’ — Thi h -tetneer 

* “The volume u^ltstmctly In ^advance ol mosy, similar publications In this country."— 

& valuable and weU^eslgned book of reference meets tfe demands of all descriptions ol 

engineers. "Saturday Revtcw # *' 

“ Teems with up-to-date Information Inf ivery branch of engineer!;^ and construction."— 
Building News, a *• t 

“ The needs of the engineering profession coiB-i har^Jy be supplied In a more admirable, 
complete and convenient form. To say that it nrorc than sustains all comparisons Is praise of the 
highest sort, and that may justly be said of it "—Aiming Jnwnti. *> 

" There Is certainly room for the new comer, which supplies explanations and directions, as 
well as formulae and table . It«<leserves to become 911c of the inofi successful of the tychnical 
annuals. '—Artkited. ,• 

“ Brings together with great skill all th^feclmlcal Information fhlch an engineer has to us* 
day^ty day. It is in every way admirably equ£p<j, and is sure to prove suafcssful"— Scotsman. 

•• The up-to'd^eness of Mr. Kempe’s compilation is a quality thatgrill not be lost on the^usy 
people for whom tne/yorlris intended."— Glasgmu Herald. 

JHE PORTABLE ENtjJNEi 

A PracMtal Manual on its Construction and Managerent."*' For the use 
of Owners and Users of Steam Engines generally. By Wilmam Dyson 

Wansbrough. Crown 8vo, cloth. i. 3/6 

f “ This iArwork of value to those wh|* use steam machinery. . . ^ Should be read by every 0 
one who has a sjparn engine, on a farm or elsewhere."—Afar* Lync Express. 

IRON AND* STEEL. 

A Work for the Forge, Epundry, Factory, and Office. Containing ready, 
useful, aJld tru-tf-worthy I Mof nation for Ironmasters and their\)tock-takers; 
Managers of Bar, Rail, Plate, and-Sheet Rolling* Mills; Iron and Metal 
Fdandris; Iron Ship and Bridge Builders; Mechanical, Mining, and Con¬ 
sulting Engineers; Architects, Contractors, Builders, &c. By Charles Hoarr, 
Author of “The Slide Rule," &c. Ninth EditioU. 32010, leather . 6,0 

CONDENSED MECHANICS. 

r-w» feelfxtion of Formulae, Rules, Tables,‘and Data forUie U«e of Engineering 
Students, &c. By W. G. C- Hughes, A.M.I.C.E. Crown 8vo, cloth . 2/6 

“ The book Is well fitted for those who are preparing for examination and wish to refresh 
their knowledge by going through their formulas agam ."—Marine Engineer. 

THE SAFE USE OF STEAM. * ' ' 

ContainingjRules for Unprofessional Steam Users, By an Engineer. Eighth 

l 1 -■4C4i i i 0 n. Sewed.*.6 d. 

, “ If stelEfc-sen would but learn this little book by h^rt. boilet explosions would become 

serrations bv their rarity ."—English Mechanic. 

THE CARE Alfa* MANAGEMENT Ofc STATIONARY 

ENOIN^S. f 

A*Practical Handbook for Men-in-charge* By C. Hurst. Crown 8vo. Net 1/0 

THE L0C0M0TIVE r ENGINE. c 

The Autobiography of an Old Locomfitive Engine.,. By Robert Weather. 
iuRN, M.I.M.E. WUh Illustrations and Portraits of Georg* and Robert 
Stbfhe^soiL frown 8vo, cl^tjt. ^ Net 2/6- 

tfAiSl bOccfiwoTivE Engine and its development. 

A Popular Treatise on the Gradual Improvements made in Railway Engine! 
between 1803 and 190^. Bj* Element K. Stretton, C.E. Sixth Edition, 

4 Revised and Enlarged. frown 8vo, clo^h . . . ... Ne[ 4/6 

" Students of railway history and all who are Interest eck In the evolution o^thX mod era 

•'- :t1 much to attract and entertain in this volume ."—The Times. . 

e " 





toUUHANlU/U. KNG1NKBUING. *£. « 


TOOLS '1-yK fc!»UJKN£lt|S AINU WUl)|WUKKEKS. 

A Practical Trcalim includ%® rn Instiumeiiti. of Mtaturcmftit. Rv 
[(Aepu Horner, A. M.insi.M.L , Author oil* Pattern Makii*g^’ “Woiitin* 
Machinery,” Ac. Demy 8vo, with 456 Illustrltiqu-.. 

• iJust Publish^. 9/0 net 

MODEkfN MACHINE J5HOP*TOOLS, 

JfcJ’iucticrd ‘1 realise dc-.ciibin" mi every detail the Constriction, Operation 
.tnrM.inipulation of both M.i u ami Machine '1 ools ; beir|jf a woik ol^'iaccical 
Insiruaifl^n all tXissc^ oi M.^lune Shop S-'racti^r, including Chnpie* on 
Filing, Fitting and Scraping Sunaie^ on Dulls, Reamers, Taps aiuf Dies; 
the Dal he ai^ its Tonis', Planers, Simpers aiPl their Tools; Milling Machines 
and Gutter's; OarCutteis and Gear Cut«ng; Drilling Machines and Drill 
Woik; Grinding Ma-l®nes And their W«rk; Hardening and Tempering, 
Gearing, Belting, and i'i 1 msnns>>i'on M. uiinery; Useful Data and Tahles, 
P.y Wn 1 iam II Van 1)11 tvcnikr.M 1 £ Fourth Edition, illustrated by 673 
kngtaviUgs of L.i%'st Tools ami Methods, all of^rhiok arc fully described. 
"Medium S\o, doUi. [Just Published. Net 21/0 

LOCOMOTIVE ENGINE DRYING. 

* A Practical Manual for Engineers tor Charge of Lodfcm--- 

Michael Reynolds, formerly Locomotive Inspector, L. B. & S. C. R. 
Eleventh Edition. Including a Ktt'Jf ,to the Locomotive Engin® 
Crown^o, ’oth. 4^ ■ 4/6 

" Mr. Reynolds has supplied a want, and has supplied it well. We ran confidently recom¬ 
mend the book noj^mly to the practical driver, but to everyone who takes an interest in the 
performance of ('“-oniony; engines "—lhe Bngvuer.^ 1 

"Mr Reynolds has opened a new chapter 11Pthe literature of the day. This admi> able 
practical treatise, of the practical i^lity of which we have to speak in terms uftyvanirtomineudal’ 
—Athcnaux*, — 


THE MODEL LOCOMOTIVE ENGINEER, 

Fireman, and Engine-Boy. Comprising^ liistorical^Notice of the Pioneer 
Locomotive Engines and their Infentors, By Michael Reynolds,, Second 
Edition, with Revised Appendix. Crown 8vo, cloth. . • . . . 4/6 

“ We should Iks glad to sec this book in the possession of everyone In the kingdom who ius 
ever laid, or is to lay, hands on a locomotive engine. "—Iron, 


CONTINUOUS RAILWAY BRAKRS. 

A Practical Trealise on the several Systems in Use in the United 2iii7J£bm : 
their Construction and Performance. By Aft Reynolds. 8vo, cloth 9/0 
'• A popular explanation of the ditlercnt brakes It will be of great assistance In forming 
public opinion, and will be studied with beneht by those who take an interest in the brake."— English 
Mechanic. 

STATIONARY ENGINE DRIVING. 

• A Practical Manual for JCngitieets in Charge of StttionSry Engines., 
Michael Reynolds. ‘"Sixth Edition. With Plates oodcuts. 

Crown 8vo, cloth t. 

“The author's advice on the various points treated Is cl«a*amdj>raaical."— Enmneeruig. 
'kOur author leaves ni stone unturned. He is determined tnat lus readers shall noi orly 
know something about the stationary engine, but all about it."—Engineer. 


ENGINE-DRIVING LIFE. 

Stirring Adventure* and incidents tn the Lives of Locomotive Engine- 
Drivers. By Michael Reynolds. Tbirdjidition. Crown Bvo, cloth . 1/6 
“ From first to last perfectly fasauatinj? Wilkie Collins's most thrilling conceptions are 
thrown into the shade, by trt j mcidents, endless in kheir varies, related m eve.y page, -horth 
BriHsK Maxi. • , 

the enginemaR’s pockhtLompanioSi: 

* And Practical Educator for Kngiuemen, Boiler Attendants, and Mechanics. 
By Michael Reynolds. With 45 lustrations and numerous Diagram^ 
Fourth Edition. Revised. Royal rtmo, TApnaly bound for pocket wear 3/6 
* “.fkmost meritorious work, giving id* a succinct and practical form all the lnfonnatiofi ai) 
engine-minder desirous of mastering the scientilic principles of lus dally calling would require. - 
The Miller 
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crAsry ihCK'&nnn a. sows' catalogue. 


civil engineering,-^wrveyin6, etc. 

Pioneer ■ irrigation. 

A MantLil of Information for Farmers in the Colonies. By E.KL Maw SON, 
M.InstfJ^E., Executive Engineerr Public Works Department. Ikmtbay. With 
Additional Clyptcrs on Light Railways by E. R. Calthkoi*, M.Inst.C.E., 
M.hM.E. (Illustrated by Numerous Platesrviui Diagrams. Demy 8vo.-; - loth. 

[Just Published. Nr 10/6 

StlufiAKV OH (<*»NTP.N 1S —j’Al.UB OH iRlS.r.ATV>N. AND SOI’RflS OF WATER 

SupiCy„—Dams and wriRfe—C anals—Undnm'.rui nd wih-k—H v *ihods of Ikri-. 

OAT ION.—SPWAGF I k RIGA l ION —1M PKKI t%. AtlOMATIC SI UK V. f.AIFS.—THE ClJLll- 
VAi ION OH IKRICAT1 I) CROPS, V* GUI ABL'S, AND I RI'U TKHES.xLtOHl RAILWAYS 

for Heavy traffic.—Useful memoranda and daia. * 

TUNNELLING. ,.*■*> s 

A Practical Treatise. By Charles Prrl|ni}' C.E With additions by 
Charles S. Hill, C.E. With 150 Diagrams and IUustiationi Royal 8vo. 

cloth. . . y . . . r . . . . . m\ 6/0 


PRACTICAL, TUNNELLING/ 

Explainingfin detail Setting-out the # Works, Shaft-sinkingfand Heading-driving, 
Ranging the Lines and Levelling underground, Sub-Excavatingi Timbering 
and the Construction of the. Brick vork of Tunnels. « By F. W. Simms, 
•• M. Inst.CE. Fourth Edition, Revised and Further Exteidetj^ocluding the 
most recffit ( 1895 ) Examples of Sub-aqueous and other TumfJls, by D. Kinnkar 
Clark, M. Inst. C.E. With 34 Folding Plates. Imperial 8 vq cfotfl £2 2a. 

. "The present (>896) edition has been brought right up to date, and Is a Work to which civil 
engineers shoulomave ready access, and eHLineers who have construction work fan hardly atfoni 
to be without, big which to the younger members of the professityi u Invaluable, as from its pages 
they can leam the state to which the science of tunnelling hzk attained.”—A’at^wyr’ News. 

THE WATER SUPPLY OF TOWNS AND Tl^E CON¬ 

STRUCTION OF WlrTJyR-WORKS. w* 

A Practical Treatise for the Use of Engineers and Students of Engineering. 
BtA'WiC'K. Burton, A.M.Inst.C.E., Consulting Engineer to the Tokyo 
Water-works. Second Edition, Revised and Extended. With numerous 
Plates and Illustrations. Super-royal 8 vo, buckrun. 25/0 


J. INTRODUCTORY. — II. DIFFERENT QUALITIES OF WATER. - III. QUANTITY OF 

Water to be provided.—IV. on-ascertaining whether a Proposed Source of 

SUPPLY IS SUFFICIENT. —V. 0 N*ESTI MATING * THE STORAGE CAPACITY REQUIRED 
TO SB*I*»VIBRD.—VI. CLASSIFICATION OF WATER WORKS—VAl. IMPOUNDING RESER¬ 
VOIRS.—VIII. EARTHWORK DAMS.r-IX. MASONRY DAMS.-X. THE PURIFICATION OF 

Water.—XI. Settling Reservoirs.—XII. Sand Filtration.—XIH. purification 
of Water by action of iron, Softening of Water by action of Lime. Natural 
Filtration.—X iv. servich or clean water reservoirs—water towers—stand 
pipes.—XV. The Connection of Settling Reservoirs. Futrr beds and service 
Reservoirs.—XVI. Pumping Machinery.—XVII. flow op water ™ Conduit#- 
Pipes and Open Channels.—XVIII. Distribution systems.—XIX. Special Pro¬ 
visions for the* Extinction of Pirf.—XX. Pipes for Water-works.—XXI. Prb- 
jajHlfiN op waste o» Watp.r.-XX 1 I. Various v puanchs used 1N Connection 

. APPBNkWm. By PROF. JOHN MILNE. F.R.S.-CC|JSlDBR/riONS CONCERNING THH 
Pr«bable*Effects of Earthquakes on water-works, and the Special pre¬ 
cautions IS.) BE TAKEN 1 *- E*KT HQUAKP. COUNTRIES. - 
** APPENDIX II. By JOHN DE ItlJKE, C.E.-ON SAND DuNBS AND "DUNE SAND as 

a source qp water Supply. t • 

• " The chaplrr ugon filtration of water is very complete, and the details of construction well 
Illustrated. . . r The work should be specially valuable to civil engineers engaged In work In 
* Japan, but the interest is by no means confine^ to that ldkallty. "— A newur. 

" We congratulate the author upon the practical commousense shown ta the preparation Oi 
this work. . . , The plates and diagrams have evident#/ been prepared with Xmat care, and 
' cannot fail to be of great assistances the student. -*y5n»Vdr». 

RURAL WATER SUPPLY. 

sA Pract«%J 'Handbook op thlSupply of Water And Construction of Water- 
wofla for small Country Districts. By Allan Gkeenwelu, A.M.I«C.fi., 
and W. T. Curry, A.M.I.C.K., F.G.S. With Illustrations. Second Edition, 
Revised. Crown 8vo, cloth ( ^.. 5/0 

"WecoMdcmtouhr recommend l£ as a vesV useful book for those concerned in obtaining 
veto for man districts, giving a grelt deal of practical information la a small cempaaa."-«fwtfdrf. 

11 The volume contains valuable Information upon all maters connecthd with warn supply, 
( • t It U fall of details on paints which are continually beforewetowworfca en g in ea i# . 1 '— NMtun. 





ClVIluRN&ipBERim'sxfyv&rim, fyc. n 

THE y^TER,SUPIfJ.©F CITIES! AND TOWNS.' 

By William Humbbr,%^ J.inst. C.K., ai5d if. fist. M.E., Author of “ Casl 
•nd Wrought Iron Bridge ^Instruction," &A, &c. Illustrated witt «;o DouhW 
Plates, i Single Plate, Coloured Frontispiece, and upwards Viaso^oodcuts. 
and!4bntaining 400 pp. of Text. Imp. * 4 tof elegantly ai« substantially 
half^yind in morocco JL Net £6 8 a 

Lisr of conients:- I. Historical sketch op some ofihb^eansthat havs 

BEHNadoP I‘H 1> FOk 1HB SUPPLTfcOF WATER TO CITIES AND "TOWNS.—II. tW ATRK ANl 
THE%OREIGN MATTHR USUALL1TASSOCIATED WITH IT.—III. RAIN#AI.L AND EVAPORA 

tion.-W. Springs and the water-bharing formations of various Districts 
—V. Measurement and ati#j op thh Flowmdk waterA-VI. Onth^Selhctioi 

OP THH SOUR»OF SUP«t.Y-?VII W»LS.—VIII. KfiSBRMpIRS.—IX. THEPURIPSATIOI 
op water-X. Pumps—XI. Pumping Mashinery.—XIl Conduits.—XIII. Distribu 
tion ok Water ^xiv. Meters, Servich Eiphs, a«d House Fittings.—XV. The Lav 
and Economy oP water-works.—XVI^gonsiant and intermittent Supply.- 

HVII. DESCRIPTION ok PLATES.—APPKNDU F.S, CTVING TABLES OF HATES OF SUPPLY 
VELOCITIES, Arc., &C., TOGETHER \fclH SPECIFICATIONS OP SEVERAL WORKS ILLUS 
TRATHD, AMONG WHICH WILL BP. FOftND . ABERDEEN, BlDEPORD, CANTERBURY 

Dundee, Halifax, LambkthjRotherham, Dublin, and others. 

•• The mftt systema|k and valuable work upon water supnly hlt^srto produced In English, t 
In thy other language. Mr HumliPr's work is characterised almost throughout by a 
exhaustiveness much mate distinctive of French and German than of English technical treatises. 
— EHfttteer. 

THE PROCESS OF ENGINEERING <i8tfj-6). 

By wm Hu*bkk, A M.lnst.C.K. Complete in Four Vuls, Containing 1 ^ 
.%tcs, wilh J’ortiails and Copies Inscriptive Letterpress, lmplf^i 
lialf-nrorot^. Price, i omph*te, £1 2 1 2s. 1 or each Voh%e sold separate! 
at £3 gs. per Volume. Diserifitive List oj Contents on tippiu 'ft ion, 

HYDRAULKf POWER ENGINEERING. ^ ' 

A^Euictical Manuiff on the Concentration and Transmission of Power by 
Hydraulic Machinery. By G. Croydon Marks, i#M.Inst C.fi. With 
nearly aoo Illustrations. 8 vo, cloth. Net 9,0 

SUMCi.hY OF COM ENT S —PRINCIPLES OB I#DRAULK»-THB#LOW OF WATER.- 

Hydraulic pressure*.—Material —test load —Packings for Sliding Surfaces. 
—Prra Joints.—controlling Valvh»—platform Lifts.—Workshop a^d r. undry 
Cranks —Warkhoush and Dock Cranks.—Hydraulic AccuMrUroiTs.-P rhsshs 
for Haling and other purposes —Shhrt Mhtai Working and Forging Machinery. 
—Hydraulic Rivhters #-Hand and powhr pumps.—Steam pumps—turbines — 
impulse Turbines —Reaction turbines.—design of Turbines in Detail.—Water 
wheels.—Hydraulic engines.—Recent achievements.—Pressure of W^ter.— 
Ac 1 ion of .Pumps, &c. „ • 

“We liave nothin*but praise for Phis thoroughly valuable work. The authorAa^fyfceedcd 
in rendering his Aihject interesting as well ar. instructive ,"—Practical Rnxxnte^ 

" Can lie unhesitatingly recommended as a useful and up-to-date manual on hydraulic trans¬ 
mission and utilisation of power ."—Mcchantial II mid. 


hydrmjlk: tables, co-efficients, & formulae. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
livers. With New Formulae, Tables, and General*Infoftnation on Ram-fall, 
latchmetit-Basins, Drainage, Sewerage, Water Supply forXjtrss and WM 
•ower. By John IfriviLLR, C.E., M.K.l.A. Third EdifWh, revise^ with 
dditions. Numerous Illustrations. Crown^viL cloth * *14/0 

.t is, of all English books on the subject, the one msarosT to completeness."— ArcWcct. 


HYDRAULIC MANUAL. 

Consisting of pricing Tafles and Explanatory Text! Intended as a Guidon 
Hydraulic Calculation* and Field Operations. By Lowis D'A. Jackson, 
Autbbr of “Aid to Survey |*actice."*“Mboern Metrology,’ &c. Fouifh 
Edition, Enlarged. Large crown Si*, cloth # . •• • * • 16/0 

*' The*autlior has constructed a nianud which may be accupted trustworthy guide^ 
0 this branch of the engin^r t profession —htis^ffcnnj;. 


WATER ENGINEERING. 

A Practical Treatise on the Measiuxment, Storage, Conveyance, and Utilisa¬ 
tion oMVater for the Supply oUTow* «for Mill Power, and for other Purpose- 
By Charles Slagg, A,M.I»st.C.E. S*oHd Edition. Crown Bvo, cloth » 7/6 
i* a | B Bmatfpractfcal treatise on the water supply of towns, and on some applications of water¬ 
power, the werk Is In many resects oxesjleot."— Bnginurtng. 
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THB RECLAMATION OF LANp KRflM JllJAL WATERS. 

A Handbook for Engii.ei.rs, Landed PropK if ts, Und others interested in Works 
u of Reclamation. By A. BiJazeley, M.lnU.' C.E 8vo, cloth. Net ilC/6 
" The book' hows in a concise wap wtiat has to be done in reclaiming land from the sea, and 
he best way of dot g it. Thu work* ontains a great deal of practical and useful information which 
:annot fail to be of 4'rvico to engineers entrusted with the enclosure of salt niarshes/lml to land- 
jwners intending reclaim land from the sea Lnytnctr “ 

"The author h s cjj-ned out hts task ethciently and well, and his Iwiok contains a largo 
imount of information of great service to engineers and otlie^, interested in works of reclamation " 
—Natttrt. ' 

MASONRY DAMS FROM INCEPTION To COMPLETION. 

Including numerous formulae, Founts of Specification and Tender, Pocket 
Diagram of Forces, &c. F (si the i^ r e of Civil and Mimng.iEugineers. By 
C. F. Courtney, M. Inst. C.B" 8vo, cloth. < . 9/(j 

•* Contains a good deal of valuable data Many *• .t-ful t iggistions will be found m the 
emarks on site and position, location ot dam, foundations and cj natritt turn News, 

RIVER BARS. v , 

The Causes of their Formation, and their Tieatment by “Induced Tidal 
5 cour with a Description of the Ou cessful Reduction by,*his Method of 
the Bar at Du! Iin. By I. J. Mann, Assist. Kng. to the Dublin Port and Docks 
Board. RoyU| 8vc* cloth . . H . . . . . . .76 

" We recommend all Interested In harbour works—and, Indeed, those conccfued in the 
Movements of rivers generally—to read NJr. Mam« interesting work ."—kngtnttr 

TRAMWAYS: THEIR CONSTRUCTION AND.'wOitklNCI. 

Embracing a Comprehensive History of the System; with^an exhaustive 
i Analysis^ the Various Modes erf Traction, including H*/se Pcwei, Steam, 
Cable Traction. Electric Traction, &c ; a Description of the varieties of 
Rolling Slock and ample Details of Cost and^.Voiking Expenses. New 
Edition, Thoiajghly Revised, and Including the Progress rcceiflby made in 
Tramway Construction, &c., &c. By D. Kinnkar Ciakk, M.^Jnst. C.E. 
With 400 Il^tratu^is. 8vo, |So np., buckram. » # 28 0 

** The new volume is one which will mine, among iminway enginefrs and those Interested In, 
rainway wording, jjith tlic Authors world famcii UmC u. railway machinery ."—The knawetr. 

SURVEYING AS PRACTISED BY CIVIL ENGINEERS 

AND SURVEYORS. 0 

including the Setting-out of Works foi Construction and Surveys Abroad, with 
many Examples taken fn»m Aliual Practice,, A Handbook for use in the Field 
9 m tSe Q^lice, intended also as a Text-book for Student^.’ Byr John White- 
law, lun., A M Inst C.E., Author of “ Points and Cio&sings. With about 

260 Illustrations Demy 8%o, cloth.. Net 10/6 

“Ilus work is wiiitenwitli adimrablt hit tdir\. and will u rt only W found'd dislim t value 
10th to students and to those eng igcd in actual pr.to lice.’ — /he TfitLiei 


PRACTICAL SURVEYING. 

* —A, Text-Book for Skudents preparing for Examinations 01 for Survey-work % 
f tne P.y Gfor<.k W Usil.L, AJM.I.C.K* Hghlh Edition, 

* Ahoroughly - Revised and Enlarged, by Ai.k# lit azi-.li y, M. Inst. C E. 
with 4*Ljtbo'4raphii^ Pl^es ami yio Illustrations. Earge crown 8vo. 7,6 

• cloth; 01 , on Thin Paper, leather, gilt edges, rounded cornets, -or pockerfbse 

c 1 [Just I'ul‘h\hui. >2/6 

“The best for^s Sf Instruments are described as to their construction, uses and model 
^employment, and there are Innumerable hints on work^xnd equipmqpt such as the author, in 
Is experience as surveyor, draughtsman and teacher, has (mind necessary, and which the student 
1 his Inexperience will find most serviceable."— Engineer. m 

a “The first book which should#bc fut in the, Hands “ a pupil of Civil Ertginecriig.’— 
(rcMtect, , % # 

UD TO SyRVEY PRACTICE. 

• Referen*. fh Surveying* LeWiling, and Settin Aut; and in Route Sur¬ 
vey* dt Travellers by Land and Sea. With Tables, Illustrations, ^nd Records. 
By L. D'A. Jackson, A.M.I.C.E. Second Edition. 8vo, cloth . 12/6 


•mecum for the surveyor. We can reco mm end 
the teaching of the accompUsbod surveyor.’’— 


•’Mr. Jackson has produced a vUuahlu^r-a 
ils book as containing an admirable supplement to 

UhtnJum. * - . -- 

'• The author brings to his work a fortunate union of theory |fld practical experience Web. 
ided by a dear and ludd style of wilting, tenders the book a very usaAddm*-"— 
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SURVEYING WITH <T|?E*TACHEOjVlfeTER. 

_A practical Manual for of Civil amj Military Engin 


•includinf two series of'Tables specialll computed for ethe 


Readings in Sexagesimal and in Centesimal J)egrees. 
M. jlst. C. E. With Diagrams and Plates. Sltond Edita 
% • l/ust Pu 


Engineers and Surveyors, 
ed for »the frduCtio# of 


By Neil Kennedv, 
dition. Juemy 8vo, cloth. 
t Fublfvd. net 10/6 

• r T,ie work Is very clearly written, and should remove all difficult!® in me way of a#y surveyor 
,ii ,i|uus ol making use of this usefuAnd rapid Instrument.”— Naturt. 9 

ENOINB^R’S 4 MINING SURVEYOR’* FIELD IJpOK* 

Consisting of a Series of Tables, #vith Rules, Explanations of Systems, and 
use of TI*odolite for Traverse Slfveyin^and plotting the work with minute 
_ ac&iracy by means of Straight Edge an® Set Square only ; levelling with the 

Theodolite, Setting-dht Ci#ves widi and without the Theodolite, Earthwork 
^Tables, &c. By W. Davis FIaskoll, C.E. With numerous Woodcuts. 

Fourth Budition, Enlarged. Crown 8vo, cloth. 12/0 

A •• The book is very Sundv; the separate tables of sines an# tenants to every minute will make 
it useful for many other^urposes, the genuine traverse tables existing all the same. — Athimzum. 

JJtND AND,, MARINE SURVEYING. •, % 

I ^Reference to the Preparation %f Plans for Roafls a*d Railways; Canals, 
Rivers, Towns’ Water Buppli*; Docks and Harbours. With Description 
* a* 4 ils« #f Surveying Instruments. W. Davis H*jkoll, C.E. SWmd 
Editrob, ttfcvised, with Additions. Large crown 8vo, cloth%. . 9/0 

■‘Tfts book must prove of great value to the student. We have no hesitition In recoin- 
1 mending it. fcclkg assured that it will more than repay a careful study."— Mechanicat H or.X. 

" A mt*t usefu 1 book for the student. Wmiui strongly recommend 1* a care Uy.Written 
and valuable text-book. It eiijoys a well-dcserveQ repute among surveyors^— Sutluer. 

PRINCIPLES AND PRACTICE OF LEVELLING. 

StftMjing its Application to Purposes cA Railway and Civil Engineering in 
thfXonstruction of Roads; with A#. Telford* Rule*for the same. Byl 
Frederick WT Simms, M. lm,t. C.E. Eighth Edition, with L^w's Practical 
Examples for Setting-out Railway Curves, and Trautwin#:, Bield Practice 
of Laying-out Circular Curves. With 7 Plates and numerous Woodcuts. 

8vo ... *. 8/6 

The text-book on levelling In most of our engineering schools and colleges."— BnMneer. 
"The publishers have rendered a suliSUmtial jprvicc to the profession, especially to the 
f/o Unger members, by bringing out the present edition of Mr. Simms's useful work. 

AN OUTLINE OF THE METHOD OF CONDUCTING 

A TRIGONOMETRICAL SURVEY. 

Forrfhe Uormation erf Geographical and Topographical Maps and Plans, Mili¬ 
tary Reconnaissance, LEVELLING, &c., with Useful Problems, Formulae, 
and Tables. By Lieut.-General Frome, R.E. Fourth Edition, Revised and 
partly Re-written by Jdajor-General Sir Charles Warren, %K. 

With 19 Plat#s and 115 Woodcuts, royal Svo, cloth . • * 6/D 

"No words of praise fronts can strengthen the position so well and so steadily maintained 
by this work. Sir Charles Warren has revised the entire vwrk,*nd made suchaaiUUuons as wera 
no#ossary to bring ever^portion of the contents up to the present date. —Broad A rrmu. m 

TABLES OF TANGENTIAL ANGLES ANB JulLflPLES. 

For betlimj-otlCurves Mm 5 ■» •» Kruiius. By A. BEAZElEY, M_lnsl »E. 
• ttb Faitiun, Ke.mrd, Wilh an Apoendrx on the use of rte Tab es for 
MerAunng up Curves. Primed on 50 Cftds^and sold lu a doth box, waistccEr 
pocket size ^ '#* * •* ** w/n 

» &*A table is printed on a small card, which, placed on th etheo4|>llte, leaves the hands <re» 
to manipulate the iusmimgut-no small ncUantagwas regards th^pkhty ® wotk. -AMg«»«< . 

••Very' handy : a maFmay know that 11 hisflhy s work must fall oh • o oi these »r«T whl 
ha puts into gtf own card-case, and leaves die rest behuuL —Achenxxm, 

HANDY-GENERAL EARTtJ-.WORK TABLES. 

Giving the Contenu in Cubic Yards «of Centre and Slopes of Cuttings am 

‘ Ssrnu- sfexw.ste’i’i.-a 

On g Sheet moontedln clod! case . .° 
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EARTHWORK TABLES. 

Shoving the Contents in Cubic Yards o^'PiriSbankments, Cuttings, Ac., of 
Heights or,Depths up to an average of 80 fee... By Joseph Br'UADBKN’T} C.E., 
and Francis C ampin, (J. E.\, Crown 8vo, cloth . . . ^ 6/0 

" The way la which accuracy D attained, by a simple division of each cross secdpn into throe 
elements, two in wVch are constant and one variable, Is ingenious.'— Atfutueum. r 

A MANUAL. 6N EARTHWORK, r 

By Alex. J. Graham, C.E. With numerous Diagrams. Second Edition. 
t8m(JJ cloth * . . . . * . - . f . .^s. ! 2'6 

THE CONSTRUCTION OF qVRGE TUNNEL^SHAFTS. 

A Practical and Theoretical R^ay. By J. H. Watson Buck, M. »nst. C.l j , 
Resident Engineer, L. and N. W. R. Witf*. Folding Plates, 8vo, cloth 12 0 
11 Many of the methods given are of extreme practical value' to the mason, and the rbserva- 
Hons on the form of arch, the rules for ordering the stone, and'.he construction of the templates, 
will be found of conslderah'e use. We commend the book to the /■ngineertnf profession. 
Building Nnus. J 

'•Will be regarded by civil engineers as of the utmost value, andf, calculated to save much 
time a^' obviate many mistakes. ‘—Colliery tiuaf'u. ■*. ' t 

CAST & WROUGHT IRON BRIDGE CONSTRUCTION 

(A Complete and Practical Treatise, on), including Irop Foundations. In 
Three Parts.—Theoretical, Pra' leal, and Descriptive. By W/lua v H o Irber, 
A. M. Ins#* 2.E., and M. Inst. M.E. Third Edition, revind alia much im- 
proved, with 115 Double Plates(2o of which now first appear in thrb edition), 
and numerous Additions to the Text. In a vols., imp. 4W7 half-bound in 
1 morocco £6-16 s. 60. 

" A very valuable contribution to the standard literature of qfcil engineering. In addition to 
1 !• vatlons, plans, and sections, large scale details are given, which very muck-js-' unco the 
uistrurtive worth of thof. illustrations .”—Civil hngtnccr and Architects youmal. ~ 

“Mr. Humbers stately volumes, lately issued—in which the most important bridges 
erected during the last tivo years, und^r the direction of the late Mr. Brunel.^Sf, W. Cuwtt, 
Mr. Hawkshaw, Mn- Page, .4t. Fowliu, K \ Hemans, and others among our ...ost eminent 
engineer*, are drawn and specified in great detail. "—Bngititer. 

ESSAY 1 ON OBLIQUE BRIDOES 

(Practical and Theoretical). With 13 large Plat s. By the late George 
Watson Buck, M.I.C.E. Fourth Edition, revised by his Son, J. H. Watson 
tJuck, M.I.C.E. *, and witfy^the addition of Description to Diagrams for 
&cjl£*ating the Construction of Oblique Bridges, by W. F. Barlow, M.I.C.E. 

RoyaJ 8v„, cloth . . 4 .■*. .12/0 

"The standard text-book for all engineers regarding skew arches Is Mr. Buck's treatise, 
and it would lie impossibleto consult a tietter ."—Engineer. 

“ Mr. Buck’s treatise is recognised us a standard text-book, and his treatment has divested 
the subject of many of the intricacies supposed to belong to It. As a -piidr to the engineer and 
architect, on a confessedly difficult subject, Mr. Buck s work Is unsurpassed .'—Builamg fi/twt 

THe. CONSTRUCTION OF OBLIQUE ARCHES . 

(A PJShjwi) Treatise on). By John Hart. Third Fdition, with Plate*. 
^Imperial 8vo, cloth... 8/0 

GRAPHIC AND ^nAlYTIC STATICS. 

In theii* Practical Application t 5 the Treatment of Stresses in Roofs, ^olid 
Girdws, Laftice, Bowstring, and Suspension Bridges, Braced Iron Arche* and 
Piers, and other Frameworks. By»R. HutfiiON GrakAm, C.E. Containing 
Diagrams and Plates to Scale. With numerov; Examples, many taken from 
existing Structures. Specially arrange for Class-work in Colleges and 
Universities. Second Ecfction, Reused and Enlarged. 8vo, cloth . 16/0 
" Mr. Graham's book will find a place wherever graphic and analytic static* are used or 
**&*$,"—Engineer* * c 6 fllf . ,„ 

"TK* wiyk is excellent from a piuctical point of view, and hu evidently been prepared 
with much care. The directions for working are ample, and are illustrated by an abundanctf of 
well-selected, exam pies. It Is an excellent text-book for tho practical draughtsman."—yftAaMwm. 

WEIGHTS OF WROUGHT 1 IRON A STEEL UIRDER5. 

A Graphic Table for Facilitating the Computation of the Weight* of Wrought 
Iron and Steel Girder*, 4c., for Parliamentary and /.other Estimates. By 
I. H. Watbon Bock. m. Inat. C.E. On tf Sheet . 0/8 







Cl jfc&N&NEERING. 'sUI&EtfWG. ~<Sk. 


GEOMETRY FpR TEPjJNTCAL STUtENTS. 

An Intfcduction to Pur# arfl Applied GeoftietA mod the Mensuration of 
Surfaces an^ Solids, includir^ffroblenn in Pl^ie Geometry useful in ^rawing 


By E. H. Spkaguk, A.M.I.C.E. Crown 8vcjcloth. 

PRACTIS^L GEOMETRY. * 

For the Architect, Engineer, and Mecni 


And / 

E^. 


ji vuc oiuumk, uiigiimii biiu uigwibuk.. Giving Rulp fo^fee Delineation 
id Application of variou® Geometrical Lines, Figures, ®nd Ctfrves. By 
Tarn, M.A., Architect. 8vo, cloth.R /0 


* has ever bee® published t# which the flea me s 
Qs have been so satlsffctorv."— -Scotsman. . • 

THE QEOMgTRY OF COMP/SSBS. 


•the rules laid dot 


Ncfbook «Uh the same objects lr.--..-. 

iwimtedthe illiArattve diagrams have boen so satlsffctory."— Scotsman. 


• Or. Problems Resolvtu 
Coloured Diagrams anl 
CCown 8vo, cloth 


ie mere Description of Circle^and the Use of 
ols- By Oliver Byrne. Coloured Plates. 

.3/6 


EXBERIflfENTS* ON THE FLEXURE OF BEAMS. 

# Resulting in the ®iscovery of New Iaws of Failure by Buckling. Ry Albkr r 

E. Guy. Medium Svo, cloth. 9 .. . IVef %/0 

hAndy. book? for. the calculation «p strains 


Crown 8 vq^ with nearly too Woodcuts and 3 Plates, cloth . . . 7^6 

» " The formulae aregeatly expressed, and the diagrams good."— Athenaun^m • 

"We heamly commend this really handy boM to our engineer and architect rt ders,"— 
English Mechanic ® • • 

trusse? of wood and iron. • 

Practta^ Applications of Science in Determining Ihe Stesses, Breaking 
WeigOtsTSafe Lo^jls, Scantlings, and DeMil*of ConstrWctton. With Complete 
Working Drawings. By William Griffiths, Surveyor. Obj^ig fcvo, cloth. 

4/6 

"This handy little book enters so minutely Into every detail connected with the con 
Structlon of roof trusses that no sfcdetn need be ignorant of these matters."— Practical Engineer. 

THE STRAINS ON STRUCTURES OF IRONWORlf. 

With Pracycal Remarks on Iron Construction. By F. W. Sheiks, 1 % 1 W!C.E. 
8vo, cloth.•.6/0 

A TREATISE ON THE STRENGTH OF MATERIALS. 

• With %iles for /spnlicraion in Architecture, the Construction of Suspension 
Bridges, Railways, &c. By Peter Barlow, F.R.S. A new Edition, revised 
by his Sons, P. W. Barlow, F.R.S., and W. H. Barlow, f.R.S.; to which 
• are added, Experiments W Hodgkinson, Fairbairn? and Kirkaldy ; and» 

■ Formula for calculating Girders, &c. Edited by Wm. HuMBg|tW$;M.I.C.E. 

Svo, 400 pp., with ig Plwfcs and numerous Woodcuts, cloth . . .1 Q/u 

"•Valuable alike to thfl*student, tyro, and the experience pPetitioner, It wiff always r^jik 
n future as it has hitherto done, as the standard treatise on that particular subject. -Engineer. 

saf6 railway working. • 

A Treatise on Railway Accidents, their Cause and Prevention; -wnn a ire- 
• scription of Moderft i'poliances and Systems. By Clement E. Stretton, 

■ C.E. With Illustrations%uid Coloured Hat®. Third Edition, Enlarged. 4 
Crown 8vo, cloth . . ■ • • 

"A bookofor tBe engineer, the directors, the managers* ind. In sjjort. all «o vto lor 
information on railway matters will find a perfect egcvclop*dia in §»feJOiU*ay Worldng.^- 
’ Railway Review.- • 9 

EXPANSION OF STRUCTURES BY HEAT. 

By Johm^ilv, C.E., late of theMiif fublid Works Deportment. Crown 

«jju aim tlid aether has let beiom ijm, rts., to .ho. ’the e"' 1 "™ ’Mt'HSi.'S 
ui..# structures, la a laudato on t fur this ii a branch of physics upon which the engtnoer or 
architect can findlwt little n 


-awe aw. Muior ha* set before him, viz., to show the enectsoi nw 

!“S . 
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ENGINEERING ^TkllDARDS 6oM- 
MITTfcEj’S PUBUfcATIOtyS. 

The Fngjnef.rinS Standards Committee is the^pciteome of a 
CommilteeVopointcd by the InstVtution of Civil Engineers at the instance 
of Sir John jVfelfe Barry, K.C.B., to squire into the advisability of 
Standardising Rolled Iron and Steel Sections. & 

The Commit* ee is supported by thefnsti/ution of CmiEngineers, the 
Institution of Mechanical Engineers,Che Institution of \s aval Aichitects, 
the Iron and Steel Institute, and'jhe Institution of Electrical Engineers; 
and the value and importar.ee of its labours has la on Pmphatifnlly 
recognised by His Majesty's Government, wh#> have made a liberal grant 
from the Public Funds by way of eontilbutiou th the financial retirees of 
the Committee. '' _ , 

The subjects already dealt with/ or under' consideration bv the 
Committee, include not only Rol^d,, Iron and SttCl Sw lions, but Tests 
fot Iron and S*eel Material used m the Construction oi Ships and their 
Machinery, Iflidge'; and General Pudding Construction, Railway Ro’fling 
Stock Underfr.imes, (Component Pans ol Locomotives, Railway and 
/ T 'ramway Rails, Electrical Pk.it, Insulating Materials, Screw,T^.fcads and. 
Limit Gaugf v, Pipe Flanges, Cement, &c. a ' 

Reports already Published :— , 1 

t. BRITISH STANDARD SECTIONS {9 .istt).. 

ANOLBS. fyoUAL AND UNEQUAL.—BULB Al^fLES, TkKS ANI) Pl.AILS.-- 

Z and T ^.ars.—Channels.—Beams. ■*’ Act 1/0 

2. BRITISH STANDARD TRAMWAY RAILS A.ND FISH 

PLATES: STANDA {P.SECTIONS AND SPECIFICATION. 

, * Net 21/0 

3. RfcPtrRT ON THE INFLUENCE OF GAUGE LENGTH 

AND SECTION OF TEST BAR ON THE PERCENTAGE OF 
ELONGATION. 

<i By Professor W. C. Unwin, F.R.S. Act 2/8 

4. -PROPERTIES OF’STANDARD BEAMS, 

{Included in No. 6.) • Net 1 1Q 

0 . PROPERTIES OF BRITISH STANDARD SECTIONS. 

Diagrams, Definitions, Tables, and Formula:., % Act 6 10 

7. BRITISH STANDARD TABLES FOR COPPER CON¬ 
DUCTORS AND THICKNESSES OF DI-ELECTRIC. Net. 2/8 

i. BRHJSH STANDARD SPECIFICATION FOR TUBU- 
, LAk TRAMWAY POLES. ■ Set BIO 

«. BRITISH STANDARD SPECIFICATION AND SEC¬ 
TIONS FOR BULL-HEADED RAILWAY RAILS. Set 1C/6 

ic. BRITISH STANDARD TABLES OF PIPE FLANGES. 

• .' Net. 2/6 

it. BRITISH STANDARD SPECIFICATION AND SEC- 

, TlOflS OF FLAJ-BOTTJ>Me7o RAILWAY RAILS. Net 1 C /8 

12. BRITISH STANDARD SPECIFICATION FOR PORT- 

«•- ' LANILCcMENT. „ ' * Net 2/8 

13. BRITISH STANDARD SPECIFICATION FOR STRUC¬ 

TURAL STEEL FOR iWIPBUILDINU. , Net 2/6 

i*. BRITISH STANDARD SPECIFICATION &R STRUC¬ 
TURAL STEEL FOR MARINE BOILERS. ' . Vet 2/6 
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MARINE ENGIN^EiipiNG, SHIPBUILDING 
^aVk^ion, ^Tt 


-f: 

CD C* 


MARINE ^ENGINES AND B 0 ILER 5 ! 

Their Design and Construction. A *11 and book for the Uw?^>f Students, 
Engine?'s', and Naval ( onsnuictois L’ased on the Woif “Jverichai'ng u-id 
Koustiuktion dei Schiffsmascuitien und k«*«.M.l,” by l*r. G. dauf.k, lingineer- 


in-wffiel of the Vulr.m Sliinbui^ing Yard, Stettin TiansUted fu 
German l)}®!' * 1 . JloWtiN, ami 1 !k\|^.n Ihinkij 

Edited b> I.FS1IF S. Rnhi-K-lsoN. Sguetarv to the Engined 
Comnmtee, I.C E.,M.l M E , M^.N.A ,T.c. Withuumeun 
and ’lfbks. Medium bvo. cloth. • [ /uit PvtUiskm 


Di^nen und keseel,’ 

"' ‘ 1 ' S«cond 

Donkin, A.M ; I£.E, 
‘bigineeitng ^ttuidaids 
. _ , *iouh Illustrations 

and 'l&bks. Medium Kvo, cloth. w • [ fust Pi(t'h\kmi. Net. 

Summary up Cunienis -p*«.t i*-main 1 NGixrs -dkirumination o* eYUN- 
drr Dimensions—The UTiLifcAj ion op sTeam in the engine—stroke op Piston. 
—NUMBER OH RHVOU.m<*Ns -T» RNING MOMENTBaLANI INC, OF THE MOV ING PARIS. 
—ARRANt.RMENi OF MaINFNGINHS —DEI AILS "P MaIN ENGINE*- -THE CYLINDER — 
Valvi*.—Various Kind*oh Valve #;ear. - Pinto* Rot>s —f iston? —Connfcting 

ton AMI CKOSSHEAIJ --VAI VB (.EAR ROD' - BED PLAT ES ~ ENGINE C »11 MNS,— 
RhVEK INLAND PURSING ('.EAR. FAR 1' U aPU Vi J‘S — AlR, 1 1R’ t'LAUNG FEED ^NP 
AUXILIARY l’ 1 Mrs" FART III —SH AF'l lM'.^J’.blS 1 ANCL OF SlUJiL,PR'IPLLLwkb 

— r*RU‘T Shati and>uhrusi block.—1 unm-i sham* and lcmmek Blocks — 
, SHAFT COUPLINGS -SI’.'KN I HBF — I 11*1 S RAW PVO.'M.LHR -#ON‘# Rl'l.TUlN OF THE 

SCREW. PA* I IV —PUTS AND CONNLCI loNij - -GENERAL REMARKS. FLANGES, 
VALVFS^AtC-UM»E«*WAlER FHT INGS •-MA.N St EAM. AUXILIARY STEAD, AND 
•EXHAUs7ra»MU— »RKD WAIER, HlLuK BALLAt . •NDCiMrUl.AT ING PIPES. PART 
S'l UAM DOILIES - IKING ANIl THE Gl.NEfcAl ION OE STEAM.—CYLIMfgHI V L rW>lT BRS, 

— Locomotwvh Boilers — Water-' nm Boh frs — small Tubit waiwr-Tubk 
Boilers —smokeaBox —1 unnflandB hire Lagging--F nvrpn pika' uH1'-Boiihs 

JMITINCSANi. MoPMliNG'. PAR T VI —Ml A'URlMi INsTRL’MLNI^ PA»’l V1I-- 
VAKIOUS Dli'ftVl LS — BOLJy. NUTS, SckF-W TfckKAD', &c.- PlaIPOWus, • -R*' I iNus, 
I. ADDER" — I’OUNI) mON*. — ^EATINGS — LUBRICATION — Vl-N IILATIO# OH ' ."GINE 
> FOR Sl'AKH ITOAR, PART VIII.—ADDITION AL " ABl-IiS 


Rooms.-* 


THE NAVAL ARCHITECT’S AND SHIPBUILDER’S 

POCAifiT- BOOK ^ • « 

Of Formula:, Rule<P| and Tables, and Marine Engineer's and Siirvevor s Haiidy 
Rook of Reference. By Clkmknt Mackrow, M.l.N.A. Efcbth Edition, 
carefully Revised and Enlarged. Fcap., leather . . . Net 12/6 

SUMMARY OF CON 1BNTSA—SIGNS AND SYMBOL*, DECIMAL FRACTIONS.—TRIG'* 
NOMUI RY,—PRACTICAL GBOMBT RY.-MENSURAT ION.—CENTRES AND MOMENTS OE 

Figures, -moments of Inertia and Radii gyration —algebraical expressions 
for SIMPSON'S Rut es.—Mechanical principlbs#-Chntkf. of Gravity.—Laws oh 
Motion, —displacement, Cuntuk or Buoyancy.-Cbnikb of Gravuy y ‘•mips 
HULL.-STABILITY CURVES AND MKTACENTKF.S.—S|A AND SHAI.LOW-W#T HR WAVES. 
—rolling of ships.—Propulsion and Resistance of Vessels.—speed trials.- 

SAILING, CENTRE OH EEPOKT.-DISTANCKS DOWN RIVERS, COAST LINES -SiBERING AND 
RUDDERS OF VESSELS-LAUNCHING CALCULATIONS AND VBLOCITHiS.-W’BK.nT OF 
Material and gear.-gun particulars and Weight .-standard Gauges.- 
k-iVHTF.D lOINlK AN» Rl^HTINw.—STRENGT H AMI TESTS OF MATERIALS - BINDING 
AND SHEARING STRESSES. - S I RF.NGTH OF SHAFTING, PILLARS, WHI'EIS. &C- 
HYDRAULIC DATA. &C. - CONIC SECTIONS, CATENARIAN CURVES — MECHANICAL 
pov ms. work.—Board of tradh regulations for Boilekkand^ncines -board 
of Tkadr regulations for ships.—Lloyd s Rulf-s for boilers.—Llo"ls Weight 
of Chains.-Li.oyds scantlings for ships.—data of Engines m •'Vesshls.- 
Shifs' Fittings and Tust-s.-Irasoning preserving Timbhr.-mhXsurkmknt.of 
Timrhs_ ALLOYS. Paints, Varnishes.—Data for Stowage -admiralty Trans 

PORT «tEGULAlIONS.-RtLRS FOR HORSE-POWER, ScRhvT PROPFLLERS. tot.- PJOt- 
CENT AGES FOR BUTr STRAPS.—PARTICULARS OF YACHTS.-M AST ING AND RIGGING, 
— Distances of foreign ports.-Tonnage Tables.-Vocabulary op fRENCH and 
ENGLISH TBRMS.-ENGLISH WEIGHTS AND MHASURhS.-I’OKKIGN fEKHTS AND MEA 
surbs.—Decimal Equivalents —Useful Numbers.—Circular MF.AsuivHS.«-AREAi 
OF AND ClRCUMFKRI'NCEl* OF ClRCCBS.-ARIAAS OP SEGMENTS OF CIRCLES.—TABLES 

of Squares and cubes and roots of numbers.—Tables of Logarithms of num 
• bers,—tablk^of hypp.rbol’C ldgari - U 4 ms.—TaAes^f Natural Sines, Tangents 
--TABLES OF LOGARITHMIC SINE? T ANt JENTS. &C. , 

•• In these*lays Of advanced knowledge a worlcTike this ia%f the greatest viflue. It contain! 
a vait amount of information. We unhesitatingly say that it is the mostjraWWe fjumpllation for it! 
‘ specific purpose that has eacr •ten printed. \o n*#l architect, edftm^ff-iBrveyor, 
wood or iron shipbuilder, can adord to be without this work. firm MayOftne. ^ 

•Should housed by all who art* engaged in the construction or design ot vessel*. . . . Wil 
be found to contain the' most useful tables and formula: required by shipbuilders, collected from tin 
best authorities, anc^put together m a popular and simple farm, ltisef exceptional mertt. - 

“ A," pocket-book of this description giustbe a neAesiAly in the shipbuilding trade. Itgon 
tains .fTkss of usetnl information clearly expressed and presented in a handy form.' —Mann, 
kngxueet. • 
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W ANNAN’S MARINE ENQIhI ER’S. O’JIDE - 

Tr Board of Tradi Examination* (or Cej ;ificates of Competency. Containing 
a” Latest Questions to >Date, with SiA.ple, Clear, and -Correct Solutions; 
30a Elementary Question with Illustrated Answers, and Verbal Questions 
rnd Answers; compete Set of Drawings with Statements i^mplered. By 
A. C. IDannan, C.E., Consultinf‘Engineer, and E. W. I. Want'an, M.I.M.E., 
Certificated Rrst Class Marine Engineer. With numerous Engravings. Third 
Edition, fyilarged. 500 pages. Large cr.iwn 8vo, cloth . . Nety 10/6 

"The book is clearly and plainly written and avoids unnecessary explanations * J formulas 
and'we cdLnder it a va“'able book fo; students of man e eni'ipeenng ."—Nautfyi Ma K asine. 

W ANNAN’S MARINE ENGINEER’S POCKET-BOOK. 

Containing Latest Board of Tra a -e Rules and Data for^MariP? Engineers. 
By A. C. Wannan. Third Edition, Revised. Enlarged, and Brought uj* to 

Date. Square i8mo. with tnumb Index: leather.6/0 

" There Is a great deal of useful Information in this Ilf le “pocket-book. It Is of The rule-of- 
thumb order, and is, on that account, well adapted to the uses of the sea-pung engineer."— 
Kngtnttr. 

TH,E SHIPBUILDING INIfl/STRY OF 3ERMANY. 

,P Compiled a-itl Edited by G. Lehmann-Fei.skowski. With Coloured Prints, 
Art Supplements, and numerous, Illustrations ,tbrou&..out the text. Super¬ 
royal 4 to, cloth . u • .'-AV/IO/G 

ZEA TERMS, PHRASOS, AND WORDS . 

(Technical Dictionary of) used in the English and French Language* 
(English-French, French-English). For the Use of Seamen. Engineers, Pilots. 
Shipbuilders, Shipowners, and Ship-brokers. Compiler’,by W. PlRRlK, late of 
the African Steamship Comparty. Fcap. 8vo, cloth limp . . 6/0 

"This volume *\11 be highly appreciated by seamen, engUeen. pilots, ihlpbulj,' 1 *'* and ship¬ 
owners. It will be f^nd wonderfully accurate and complete .' —Scotsman. 

MARINE ENG1NEER;S POCKET-BOOK. 

Consisting of u&ful Tabl& Sid Formulae. By Frank ProcMjr, A.I.N.A. 
Third Edition. Royal 32010, leather.. 4/0 

** We recommend It to our readers as going far to *upply a long-felt want."— Naval Scunct 
“ A most useful companion to all marine einnneers. —united Strwct GatitU, 

ELEMENTARY MARINE ENGINEERING. 

A Manual for Young Mar’.e Engineers and Apprentice*. By J. S. Brewhr. 
**Ciowij|.Bvo, cloth. u . . . - 1/6 

PRACTICAL NAVIGATION. 

Consisting of The Sailor's Sea-Book, by J. Greenwood and W. H. 
Rosser; with Mathematical and Nautical Tables fr- Working the Problems, 
by H. Law, C.E., and Professor J. R. Young, iamo, half-bound . 7/0 

THE ART -AND SCIENCE OF SAILMAKING. *■ 

Bv-er^uEL B. Sadler, Practical Sailmaker, late,in the employment of 
* Messrs/’Ratsey and Lapthorne, of Cowes anC Gosport. Plates. 410, cloth 
c . « „ 12/6 

" This extremely practical work gives a complete education hi all the branches of trie uialiu. 
lactura, cutting oat, roping, (earning, and coring. It is copiously Illustrated, and will term a first- 
rare text-booTand gutae.’ — Portsmouth limes. 

, CHAIN. CABLES AND CHAINS. 

Comprising Size* and Curves of Links, Stud* Ac., Iron for Cables and Cbiun*, 
Chain Cable and Chahi Making, F^ming^and Welding Link*, Strength of 
CableSpand Chains, Certificate.^ for Cables, Marking Cables, Prices of Chain 
Cables and .Chains, historical Notes, Acts of Parliament, Statutoiy Tests, 
Charged foij, Hasting, List Manufacturer* t of Cables, .&c., &c- By 
'Thomas GV. Traill, F E.K.N., M.Inst.C.E.,. Engineer-Surveyor-in-Chi«f, 
Board of Trade, Inspector of Chain Cable and Anchor Proving Establishments, 
and General Superintendent, Lloyd's Committee on Proving Establishments. 
With numerous Tables, Illui^atioos, and Lithographic drawings.- Folio, 
cloth . . . . * . « . . . . . £2 2e. 

4 It eaatalas a vast amount of valuable Information. Nothing seem* to be wanting™ ‘make It 
a ca m pkta and atanrlard work of reference on the subtecc ."—Nmukeri Mrnmtint, 







MINING, MBfyLUORGr. <*■ COLLiBRY WORIffNG., tg 

JfcfNINJJ, ME2 N*LLURGy! AND 
, ’ COLLIE^ WORKING. 

THE 01 L*F 1 ELDS OF RUSSIA Xn6 THE RUSSIAN 

PETK#LfcUM INDUSTRY. • tm 

A Practical Handbook on tbx Exploration, Exploitation#ana Management 
o^ Russian Oil Properties, i® luding Notes on the Origin #f Petroleum in 
kus£fc, a Description of the Theory and Pi.icuce of yquid Fue^ and a 
Translation'll he Rides nod K® illations contArmn 14 , Rns* Ian Oil Proper#cs. 
By A. Beeh^Thomfson, A.M.l.m.E- late Chief Engineer and Manager of 
the European^etrolouin Company s lcussian#Oil Properties. About 500 pp. 
With namiuron* Illustrations and Plmtogragihic Plates, and ^ Map of the 
®lialakhany-Suboontchy-HitmanjfcOil F eld. Super-royal 8vo, chith. 

^ 9 [Just Published. Net £3 3 s. 

MACHINERY FOR: METALLIFEROUS M 1 J 1 ES. 

if Practical Treatise for Mining* Engineers, Metallurgists, and Managers of 
Mines. By Henry Davies, M.^^F.G.S. 600 pp. With Folding P lates 
and other lllustiations. Medium Svo, cloth . . • r Net 2 o /0 

Deals c\h i.isfm *v <'tb *V 11 v .■ Icomp'/iy details which g<. togaak^ifli the sum total ol 
‘ machinery »■.\ •on n , 1" • 1* «i.t* • 11 . working of metalliferous mines, and as a book 

* ol ready reUsience is*of the fciy lies t value ii uune i*inage.s and diru.tors ."—Mining 'Journal. 

tHE 5 St» L«VEL MINES OF 'ftlE RAND, 

And th¥ir Future Development, considered from the Commercial Point of View. 
By G. A. D»jny (of Johannesburg), M.N.K.I.M.K., Consulting Engineer to 
• the General Mirifhg and Finance Corporation, Ltd-, of London,Cerlin, J at is, 
and Johannesburg. Fu^y Illustrated with Diagrams ar^j FoWi.ig Plates. 
RojW‘8v'^ buckram.- . Net 2510 

“ Mr. Denny by contining lmuself to the consideration of the future of tad deen-lev. 1 mines 
of the Rand br<*A> new ground, and by dealing with the subjeit rather from a conn ml stand- 
pomt than from .^trimnin one, appeals to a widecm H- <>V«#urs. DnsAook cr lot m 1 to prove 
of very great value to mvestor^m South African n.mcs.— Journal, 

PROSPECTING FOR GOLlJ. 

A Handbook of Practical Information and Hints for Prospectors based on 
Personal Experience. By Daniel I. Rankin, F. R.S.G.S , M..R.A S., foimerly 
Manager of the Central Ahican Company, and Leader of African Gold Res¬ 
pecting Expeditions. With lustrations spe#ally Drawn and Engraved for 

the Work. ^‘cap. %vo, leather. m Me 7/6 

“This well compiled book contuns a collection of tlic4iclu*st geius of useful knowledge for 
the prospector s lament. A special table is given to accurate the spotting at a glance of uimeruls 
associated with gold. '—Mining Journal. 

T’iE METALLURGY OF GOLD. 

A Practical Treatise on the MetallurgicaPTreatment of Gold-bearing Ores. 
Including the Assaying, Melting, and Refining of Gojd. fly M. Eissler, 
M. Inst. M.M. Fifth Edition, Enlarged. With over 300 Illustrations and 
numerous Folding Plates. -Medium 8vo, cloth ... at 1 Net 21/0 
“ This book thoroughly deserve its ntle ot a ‘ Practical Treatise.* The whole process otgcfld 
mining, (xpm the breaking of tlf quartz to the assay of the Imllionpis dfeenbed in cleartuid oracrlv 
namtiveond with much, but not too much, fulness of detail. "—Saturday Review. • 

the Cyanide process of gold extrac^ion ; 

And its Practical Application o§ the Witwatersrand Gold Fields and elsewhere. 
• By M. Eissler, M.*Irst. M.M. Witif Diagrams and Working Drawings. 
. Thiid Edition, Revised andtnlareed. 8vo, oioti^ . .**» . . Net 7/6 

“ This book is mst what was needed to acquaint mining men with the actual working of a 
process winch is got only the most popular, but is, afa general tuie, the moet successful lor the 
extraction 01 gold from tailings. "—Mining Journal. ^ ^ 

PlAMOND DRILLING FOR OOLff &.OTHER MtNEgALST 

A Practia® Handbook on the Use of Modern Diamond Core Drills in Pro- 

K mg and Exploiting Mineral-Bearing J^roperties, including Particulars of 
losts qjfKpparatus and Working. By®. A. Denny, M.N.E. Inst. M.E.* 
• MaJnst. ALM. Medium 8vo, i6g pp., withIlUfetrative Diagrams . 12/6 
“ Tnereis certainly scope fora work on diamond drilling, and Mr, Denny deserves grateful 
recognition fof luppiyuig a derided yvu.”-Muittv Journal. 
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QpLD ASSAYING. w j, * 

A Practical Hancfxpk, giving the M<vms Ofettf>tdi tor the Accurate Away of 
Auriferous Ores and Bullion, and the fcrffpiical Tests required in the. Processes 
uf Extraction liy Amalgamation, Cyanidation, and ChlCunation. With an 
Appendix of Tunles/intthlatistii a. By H. Joshua Pmt Lii’s F.I.C., F.C.S., 
rAssoc J net C.E., Author of “ Engmeejmg Chemistry," etc. Wiih Numerous 
llluslfVAions. Large Crown 8 v<r» cloth. [Just rttMRtftcif, Net 7 0 

FIELD TBsflNG FOR GOLD AMD SILVER. 

A, Practical .Manual for Prospectors and Miners. By W. H. ^Iekritt, 

( M N.E. Inst'M.f., AA’.S.M., &c withr PhcJograplii*-Plates and other 
‘Illustrations. Fcap. 8vo, leattyrr . . , e ~. . Net 6IQ 

As an instructor of pros/ectors’ cesses Mr. Merritt has the j,jtd vantage of knowing 
exactly tin infoynntnm likely to be nuft valuxblc to the miner in the field. Tlr: < ontents cover 
all the details of 1 sampling and testing gold ami sihcr ores. A useful addition to a prospV.tors 
kit."— A/mma’ Jout »•*>. . 1 * 

THE PROSPECTOR’S HANDBOOK.' „ * 

A Guide for tlL Prospector and Travel’er in search#of Metal-Bearing i r other 
Valuable Minerals. By J. W. Anderson, M.A. (Cflmb.), FrR.G.S. Ten?.i 
41 Edition. Small crown 8vo, 3 /C Alotb \ or, leather . * . . 4/6 

•' Will supn^a much-felt want, especially among Colonists, in whose way are so often thrown 
many nnneralogici^spec#>nens the value of wk'ch it is difficult to detemAn e.“—Engineer. 

“ How to find commercial minerals, and how to identify them when they a?a found, are the 
leading points to which attention is directed, "—tfininc Journal, * 

THE METALLURGY OF SILVER. ' 

A Practical Treatise on the Amalgamation, Roasting, and yxiviktion of Silver 
Ores. Including the Assaying, Melting, and Refining of-ailver Bullion. Bv 
•M. E^faLER, M. Inst. M.M wThird Edition. Crown avo, cl6th 10/6 

“ A prdltlcal Mwatlse, and a technical work which we eft convinced will supply a long-felt 
want amongst pracqc.il men, and at the same time be of value to students afA cA..cirs Indirectly 
connected with the •adustnes "—Mtntne Journal. 


THE HYpRO- t META[.IjURGY OF COPPER../ 

Being an Account of Processes Adopted in the Fydro-Metalinrgital Treat- 
if.ent<_ f Cupriferous Ores, Including the Manufacture of Copper Vitriol, with 
Chapters on the N>ur< es of Supply of C opper and the Roasting of Copper Ores. 
By M. Risslkr, M. Inst. M.M. Bvo, cloth , M*12/8 

"In this volume the \arums processes for the extraction of copper by wet nicthods are fully 
dt# tiled Costs .ire given «h«-n available, and a great de.il of useful mltirmaii n about the copper 
industry of the world i% presented lAtm interesting ^iul attractive manner."— Minint; Jototia.. 

Trfjs'METALLURGY.OF ARGENTIFEROUS LEAD. 

A Practical Treatise on the Smelting of Silver-I^ead Ores and the Refining of 
Lead Bullion. Including Reports on various Smelting Establishments and 
Descriptions of Modem Smelting Furnaces ajpd Plapts in Europe and Amepf*. 
By M. Eissler, M. Inst. M.M. Crown 8vo, cloth .... 12/6 

" The numerous metallurgical processes, which are fully and extensively treated of, embrace 
all the stages exjxrniencud in the passage of the lead from the various natural states to its is »<3 from 
the rehne^as an article of commerce .—Practical lingttker. 

IftETALfclFEROUS MINERALS AND M1NIN0. 

By c D. C. DaviLs, C.G.S. Sixth Edition, thorsughly Revised aj;d much 
Enlarged by his Son, E. Henry Davies, M.E., F.G.S. 6oo pp.. with 173 

Illifetrations. Large crown fivo, cloth. Net 12/6 

•ONeithef .he practical miner nor the general reader, interested In mines, can have a better 
book for his companion and his guide ."—Myntna Journal 1 

EARTHY AND OTHER MINERALS AND MINING. 

, By EL C. Davies, F.G.S., Author Of " Metalliferous Minerals," &c. Third 
Edition, Revised arid Enlarged by his Son, E. Henry Davhu, M.E., F.G.S. 

With lbou£ icfcj Illustration^ u Crown Bvo, cloth,. 12/6 

* • " We do nft remember to haOe met with any English work on mining matters that contains 
the same amount of information packed in equally convenient form.’’— Academy. 

BRITISH MINING. ^ 

A Treatise on the H iatorf, ^Discarery, Practical Develdinent, ahd Future 
■* Prospecu of Metalliferous Mines it the United Kingdom. Bf^RoafcRT 
Hunt, F.R.S., late Keeper of Mining Records. Upwards of 956 pp., with 
•30 Illustrations. Second Edition, Revised. SupeAroyal Bvo; cloth £2 2». 




Ml Ml Pi lx, ittXTJ w vv>i.i^jpxw ii 

-----—- * -"•- 1 -. 

POCKET-^OOK fOR JvAf ElJs ANH METALLURGISTS. 

Comprising Rules, Formulae, JarAcs, and Notes for \Jse in Field aiyl Office 
W&k. By i*. Danvers PowIr, F.G.S., M.J}. Second Editipn, Corrected.# 

Fcap. 8vn, leather.« ^ 9/0 

“ Tills excAent book Is an admirable example of Us kina and ought to find a Lagge sal® 
amongst Engtlsh-)#eakmg prospectors and mining engineers. '— Engineering. 7® 

THR^MINER’S HANDBOOK. » / 

A l^andy Book of Reference on the subjects of Mineral Deposits, Mining 
Oprfrattoqg^ Ore Dressing. &c. #For the Use Students Jhd others interested 
• in Mining Alters. •Compiled b§ John Mii.nk, F.fLS., Professor of Mining 
in the Imperial University of Japan. TMird Ration. Fcap. 8vo, leather 7/6 
“Professor Mili#s handbook Is sure to li# received with favour by all connected with 
minlfg, and wilrbe extremely popular among studei. '—Xthenaum • 

IRON PRES of GREAT BRITAIN and IRELAND. 

Their Mttle of Occurrence,' Age and Origin, and the Methods of Searching for 
Aid Working Thedfc With a Notice of some of tlfc Iron Ores of Spain. By 
J. D. Kendall, £G.S., Mining Engineer. Crown 8vo, cloth . . 16/0 

MINE DRAINAGE. .. % 

* A Complete PiWtica^ Treatise o» Direct-Acting •Underground Steam 
, Pumping Machinery. By Stephen Michell. Second Edition, Rc-written < 

m aS plu rged. With *<50 Illustrations. k/^al 8vo, cloth . Net 25/A ' 

HORIZirHhU-^'pMPlNG ENGINES-ROTARY AND Non-Rot AR«i HORIZONTAL 
Engines—simple and Compound steam Pumps.— VF.Rl 1 CAL PUMPIW. fnijJNFS— 
ROTARY AND NON-ROTARY VEX IICAL ENGINES — SIMPLE AND COMPOUN. STEAM 
PUMPS. — TRIPLE .IRPANSION STEAM PUMPS. — PULSAT 1 NG STEAM PUMPS. — I’U&D* 

Halves.—sinkisic; Puff*, &c., &c. • • 

” This volume contains an fiimense amount of Import mt and IntArestlnf new matter. 
The lxiok •te-uld undoubtedly prifvo of great use to all who visli for mtonualion on the '.ab¬ 
ject.”— I he t-ngiber • 

ELECTRl^TY AS APPLIED TO MINING. 

By Arnold Lupt^in, M.Inst.C.E., M I^t.EM.l.E E., late Piofev>or ol 
Coal Mining at the Yorkshire Cofcege, Vk toiia University, MiaLdc Engineer 
and Colliery Manager; (I. D. Aspinai.l Park, M.l E.E.. A.M.I.M.K , 
Associate ol the Central Technical College, City and Guilds of London. Head 
of die Electrical Engineering Department, Yorkshire College, Victoria 
University ; and Herbert Pkkkin, M Certificated Colliery Manner, 

Assistant Lecturer m the Mining Departdfcint of the Yorkshire College, 
Victoria Umversin'. With about 170 Illustrations. Medium 8vg> cl*h. 

• • Net 9 0 

iFor Summary op Contents see page 23) 

THE COLLIERY ^MANAGER’S HANDBOOK. 

A Com£Vehen*ive *Trealise on the Laying-out and Working of Collieries, 
Designed as a Book of Reference for Colliery Managers, and forthe Use of Coal- 
Mining Students pi eparinp for First-class Certificates. • By Ualkb Pamkly, 
Mining Engineer and Surveyor; Member of the North of England ^lstitute of 
Mining and Mechanical Engineers; and Member of the South Stales Institute 
of Mining Engineers. With over 1,000 Diagrams, Plans, and otter Illustra- 
•ons. Fifth Editftn, Carefully Revised and (Tiear.y Enlarged. 1,210 pp. 
Medium 8vo, cloth. [Just Published. Nc{ <31 5«. 

Geoi ogy.—Search for Coal—Mineral Leases and cunuyt Holdings— 
Shaft Sinking—F n jing Up the Shaft and surface arrangrtBenjs.astham 
boilers and their httinc.s —Timbering-and Wall ing.-narrow work and 

METhODS OF WORKING. — UNDERGROUND CONVEYANCE. - DRAINAGE—T HB GASES 

.MET WITH IN MINES; VENTILATE. - <JN THE FRICTION Oh AlR IN MINES. - THE 
PRIKSTMAN OiL ENGINE; PP.TROLKUlJff AND NATURAL GAS. - SURVEYING AND 

Planning—Safety Lami , and Firedamp E*TKeruR*-SUNDRYAN»l^ 
operations aSd Appliances.—Colliery explosions—Miscellaneous OURSTions 
AND ANSWERS .-Appendix: ^UMMARY OF REPORT OF H.M« (^)Mi«SSlONHRS ON 
ACCIDENTS IN MINES. * • • - 

‘VMr. Pamely a work is eminently suited to the purpose for which It is intended. Wing clear, 
interesting, exhaiiltlve, rich In detail, and up to date, giving descriptions of the latest mafhlnesm 
every department ^uuintng engineer could scarcely wrong igho followed this work. —LoUury 

Gumrdutt* p^el^as not only given us a cdVnprehenMve Reference book of a very high ordfr 
suftabie/ff the requirements of ndning engfcusere and colliery managers, but has aUo provided 
mining students with a class-book that is as interesting os It Is instructive. -jMUay 

“Thlsls the mow coitfblete tall-round work on coal-mlnlng published In the English 
language. . . . No library of coal-nfining bboka is c dm plete- without it —Colliery Engineer 
iScranton, Pa., U.S.A.I. • * 



32 , ClfOSBY LOOTWOOD » SOjyS CATALOGUE, 

PRACTICAL C(fAL-MINlN<j.' f i ' , ' , 

An Elementary fltos-lt- ok for the Stuirents attending Classes in Pre¬ 

paration for the Hoard of Education /rf! County Coungil Examinations, or 
•yualiffing for First or!Second Class Colliery ManapeiV Certificates. By 
T. He: Cockin, Weyhei<‘of the Institution of Mining Engin^.’rs Certificated 
^Colliery Manager, lecturer on Coal-Mining at Sheffield University College. 
Wttlfl&-ip of the British Coal flUds and over 2co lllustrations^pecially Drawn 
and Engi^vfcJ for the Work. Crown Svo^o pp. [Just Published, Net 4 6 

COLLIERY ^VORKINQ AND MANAGEMENT. .* ' 

* Comprising the Unties *0f a Collierv Manager, the Ove^/nt and Arrange¬ 
ment of Labour and Wages, rnd the different Systems of Working Coal 
Seams. By H. F. BuLman £id R. A. S. Rkdmawk. tso pp., with 
28 Plates and other Migrations, including Underground ^Photogyphs. 
Medium 8vo, cloth. * * 15/0 

" ThLs is, Indeed, an admirable Handbook for Colliery Ml .tagers. In fact It Is an If dispensable 
adjunct to a Colliery Managers education, as well as Itclhg a raosi useful and interesting work 
on the subject for all whj in any way have to do vdlh coal mining, The underif.ound photographs 
are an attractive feature of theVurk, being very IlfelfJte and necessarily true representations of the 
scenes they depict.'— Colliery Guardian »* 11 

4 "Mr. Butman and Mr. Redinayne, ar«f ofoe congratulated on havln; supplied an authorita¬ 
tive work dealing vth •» side of the subject of coal mining which has hitherto received but scant 
treatment. The fUustra^om are excellent. Nature. j; 1 

COAL AND COAL MININd* . 

° By the late Sir Waring-$n W. Smyth, M.A., F.R.L. #**f/nth Edition! 
Revise# and Extended by T. Forster Brown, Chief inspector,pf the Mines 
of the Crown and of the Duchy of Cornwall. Crown 8v<ucloth.' 3 6 

, “ As an outline is given of oven 1 known coal-held In this and other coifttrtes, as well os of tltf 

principal metffr^s of working, the book (Jill doubtless interest a vcrylhrge niiltiber of readers."— 
Mining Journal. ^ ^ 

NOTES AND FORMULAE FOR MININO STCldgNTS. 

By John Herman MkrivalB, M.A., Late Professor of Mining h the Durham 
College »‘f Sck.ice, NesTjat. le-upon-Tyne. Fourth EditlW.-, Revised and 
Enlarged. By H. F. Bulman, A.Mj.Inst.C.E. Snftll crown 8vo, cloth. 2/6 
"Tfie of .ior has done his work In a creditable manner, and has produced a book that will 
be of service to students and those who are practically engaged in mining operations."— Engineer, 

INFLAMMABLE GAS AND VAPOUR IN THE AIR 

**' (The Detection and Measurement of). By Frank Clowes, D.Sc., Lond., 
With a Chapter on The Detection and Measurement or Petro. 
leumWapouf, by Bovkrjvon Redwood, F.R.S.E. Crown k’-o, cloth. Ntt 5/0 

" Professor Gowes has given us a volume on a subject of much Industrial Importance . . . 

Those Interested in these matters may be recommended to study this book, which U easy of cotnpre- 
hensiou and contains many good things."— The Engineer. 

COAL & IRON INDUSTRIES of the UNITED klNQDOM. 

Comprising a .Description of the Coal Fields, and of the Principal Sefjns of 
CoaL with Returns of their Produce and Its .Distribution, and Analyses of 
SpecrafcVarieties. Also, an Account of the Ow:urrendk of Iron Ores in Veins or 
9 Seams; Analyses of each Variety; and a History of the Rise and Progress of 
a .?'v TWk MwrafcvKuwL Wy Richarti Mvady. doth . at a». 

u. ’S 3 — iSoS* jvll*, ■» 'h" or cod trule* .toolroom T,o«i 


AStfeST^S AND ASBE^TIC. . 

bRANITEC'AND OUR tfRANITE INDUSTRIES. 

By George F. Harm*, it rs c uk.i. — ^ c ^ 


F.S.A., 

With 

160 
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E^aCT^ICIfll^ji’ELECfRICAL 
' EN GINEERI NG,* BOKS. 

THE ELBMENTS OF ELECTRICAL CNQINEBRINp. 

A First ♦ear's Course for Students. 8y Tyson Skwkll, A. I. Ti S# Assistant 
Lecturer and Demonstrator in Electrical Engin. ering ^t #e Polytechnic, 
Regent Street, London Second Edition, Revised, with Additional Chapters 
on alternating Current Working, and Appendix of Questions and Answ.ers. 
450pagcSfc*ailh»74 Illustration* Demy 8vo, cfcih . .• . Wet 7/6 

OHM'S 1.AW.—^NIIS pMI'UlYED t® liLECIRICAL ENGINEERING. -SltKIRS AND 
IRALLEL ClKOJILS; CURKFNl DhNSIlY Al*> POI|§.NTlAL DROP IN THE CIRCUIT.— 
Tin* Heating Effect ok t hr Electric Current.—T int Magnetic Effect oh an 
ELKHKIC CURRENT—THE MAGNETISATION 1 >! IRC*.—ELECT KO-CHUMBTRY ; PRIMARY 
BATTERIES.—ACCUMULATOKS.-gNUICfTING INSTRUMENTS; AMMETERS. VoLTMR' r HRS, 
ohmmethrs.-Electricity supply meters.—Measuring Instruments, and the 
MkasurBment of Electricai , Resistance. — Measurement of Potyntial Dif¬ 
ference, Capagity, Current SlRKNGTH, AND PERMEABILITY.—ARC LAMPS.-lNCAN- 
deschwt Lamps. Manufacture and installation , ^photometry. — The Con¬ 
tinuous current Dynamo —Dire'.t Current motors.—altkknahn Currents. 

—TransformF p.s, alternators, synchronous motors.—Polyphase working.— 

APPENDIX OF yUBRTIONS AND ANSWLRS. • % 

• "All excellent tte^ise for students of the elementary facts conndtjpd with electrical 
rmiineenng."— Hie F/crt'ti tat:. « • _ 

.. 1 — 1 ■— ‘— *'—■*- - ♦*- electrical engineering. Hvery- 
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One of thc.brst books for those commencing the study of electri.... —„- _. 

, ig lV| y".-rl 111 simiw language which evp#a Itegmner cannot fail to understand."— tinging 
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_ itmuit, and admirably calculated 

knoWledgiiiand information they most require."— Mature. » 


THE ELECTRICAL TRANSMISSION OF ENERGY. 

A Manual fo^the Design of I>.lcctri#d Circuits. By Ar*1 JR WuGh\n 
Acti.ti. C K., Memly American Institute of Klei trical^£ngi*cers, Member 
AfTOnc^i Institute ol Mining kngincers, Member Amenain Society of Civil 
Knginoi rs, Membci American Society of Mechanical Engineer &c.^ With 
Ten foWing Diagiams and Sixteen Full-page Engravings. Fourth Edition, 
entiie'lyKfc-Wiitten and Enlarged. R%i#8\o. clo®. _ _ i 

• a [fust Published. Net 30/0 

CONDUCTORS FOR ELECTRICAL DISTRIBUTION. 

Their Materials and*Manufacture, The Calculation of Circuits, Pole-Line 
Construction, Underground Working, and other Uses. By F. A. C. Pbrrjnr, 
A.M., D.Sc ; formerly Professor of Electri|fil Engineering, Leland Stafford, 
Jr., University R M.Amer.I.Ef.E. 8vo, cloth .... 20/** 

Conduct wf m aif rials-*'lloyfp Conductors— MANUFAcrufb of wire— 
Wire-Finishing—wire insulation—Cahlhs—Calculation of circuits—Kelvins 
law of Economy in Conductors-Multiple arc Distkihuiion—alternating 

CURRENT CALCULAI ION—OVERHEAD LINES—POLE LINE—LINE INSULATORS—UNDER- 
'•ROUND CONSULltJRS. « 

WIRELESS TELEORAPHY; 

' Its Origins, Development Inventions, and Appaiatus* By Charles HenkK 
Skwall. With 85 Diagrams and Illustrations. Demy 8vo, clot 1 *; • 

* 9 Net IP/6 

ELECTRICITY *A.S APPLIED TO -MfNINO. 

Ssaa»sasa> 

uSBuSs?. s* 

INTROD0CT °*Y - D^AM1C ^«CT R fC^- g^^ Y G _ 0 S F Ty j3fNG UNSTOPPING 

HJUITS.-ELECTUCITV 10 rUMPINGANU ^ EkrcTBU. - ELECTRIC 

TO Cqal-Cuttj^g.—typical klrciric_ Pj-FJ* 0 usA?p L ,cations OF Electri* tv 
itSfWS JjJFd'cSmM *op TRANSMITTING F 0 V*k.- 

DaNGRRB, op Blectricity,, 



2 , , CfpSBY LOCKWOOD A SON/i' CATALOGUE. 
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DYNAMO, MOTOR , AND 'SvwirCHaOftRD CIRCUITS 

,FOR ELECTRICAL EN 01 NI?E^S.* 

A>Pr.,clsca! Book di aling with the subjict of Direct, Alternating fnri Polv- 
phase f'urrents. By^WiM-iAM R. Bowk&r, C.K . ME., K.E , Consulting 
S'ramwrty Engineer. c 8vo, cloth. {Just Published. Net 6/0 
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DYNAMO'EloECTRIC MACHINE 
T10N, OESIQIN, and OPHRATIOK, 

By Samuel jSheldon, A M., Ph.D., frofessor of Physics,ani iF.lectrical 
i Engineering at thei Polytechnic Insti’ute oP'Broqkl/n, ap'fcaetl by Hoiiart- 
Mason, B S « 

In two voluifos, soldMhiuitetv, fit follows --n 
Vol. I.—DI 1 MCCT CURRENT M \CHINKS Fifth Edition, Reused. Igrge 
crown 8vo. 280 pag--s. with 200 Ik ustruFons . . Net 12/0 


Vol. II.-ALTERNATING CURRENT MACHINES. Large crown* v0 260 

pages, with 184 Illustrations. Net 12/0 

Designed as Text Kinks*,or use m Tec limcntJ'diir iti uni it titutmns, and l>v 1-itgmcers 
whose work includes the haiulluur of Direct an>l Alternating CurrenL,M u limes respective! v, am* 
for^mdents proficient m mathematics. (, r r 

ARMATUR& WINDINGS OF DIRECT iCURRENT 

DYNAMOS. ' ♦ 

m Extension and App'icatioi^ofa General Winding Rfule. _ rnold, , 

Engineer. Assista-’t Professor in Elei troiechnics and MaS liii#"^'esign at ihe 
Rita I'cl yt*chnic School Transited from the Original German fc hy Francis 
B. Df Grkss, M.E. Chief of les'ing Department, Crocker-Wheeler Com- 
« pan) ^ ; i.h 146 Illustrations. ^ledium 8vo, cloth . r . Net 12 “ * 


ELECTRICAL AND MAGNETIC CAtCULATHJNS* 

For the UseS)f Elt-ctri al Engineers and Artisans, Teacners. Students, and all 
olheis interested in the Theory and Application of Klectuaty ajiiPMagm-tism 
Bv A. A.isTKiNftiN, PtofrfWof Eleancity in Oliio UnivcrsirJ^ Crown 8vo, 
cloth.. 4 . . . A'd 9/0 

*‘ToAeat#'»s and those who already possess a fair knowledge of their subject we 1 an rei 0111 
nend this Ixiok as being useful to consult when n quiring data or turinulj; which it is neither con- 
tcnicnt nor necessary to retain by memory."— Jhe k.itttrictan. 


SUBMARINE TELEGRAPHS. 

Their History, Construction, and Working. Foundet^in part on WCnschkn- 
*l>(WFFig “Traits de Tiligraphie Sous-Marine," and CompiloJJroin Authorita- 
tive and Exclusive Sources. IiyCHARLKs Bright, F.R.S.E., A.M.Inst.C.E., 
M.I E.E. 780 pp., fully Illustrated, including Maps and Folding Plates. 

Royal 8vo, cloth. Net £3 3 a. 

"There are few, If any, persons more fitted to write a t#,atise dh sub ,iarin« telegraphy thF.i 
Mr. Charles Iirtght. He has done bis work admirably, and has written in a way which will 
tppeal as much to the layman as to the engineer. This admirable volume must, for many years to 
:oine, hold the positfcn of Jhe English clasuc on subinanne tolegraphy.' —fn^tnetr Hi. 

" This biHik is lull of information. It makes a book rpfcrcm.c whit li should be in every 
ingineer s lil!TS*^-A'ar/trc. « 

rrtE ELECTRICAL, ENGINEER'S POCKET-BOOK. t 

* Consisting of Rules, Formulae, Tables, and Data. By H. R. Kemps. 
M.I.6.E., A.M.Inst.C.E., Tfthnical Officer Postal Telegraphs, Author of 
“ t A Haifcbotk of Electrical Testing," &c. Second Edition thoroughly 
Revised, with Additions. With rymerousCllustratiopL 32mo, leather JJ/O 
" It ts the best bonk of Its kbid FUctrieal kn^xnttr- 
" The Electrical Engineers ftpekrf Hook is aarood on«’"— Electrician. l ’ 

M Strongly^recommended to those engaged in me electrical industries ."—EUctrical Review, 

POWER TRANSMITTED BY ELECTRICITY. ' 

m ’ applift by the Elect A: Motor, including Electric Railway Construction. 
By P Atkinson, A.M.. Ph.D. Third Edition, Fully Revfted, and ‘New 
Mutter added. With 9^ Illustrations. Crown 8vo, cloth - . Net 9/0 

OflfNAMIC ELECTRICITY ANQ MAGNETISM. . . 

By Philip Atkinson, A.M., Ph.D., Author of M Element*, of Static 
Electricity," &c. Crown 8 vo, 4 x 7 PP-. itfth lac^lllusfrationi, cloth . 10/6 
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THE MANAGEMENT 0* *OYN AMOS. 

A^iandybuuk of Theory anjt*l^acrice for the U?e If Mechanics, &tttineers, 
•Students, anil others in Char^ of Dynamos. • By G. W. Lum^is-Pat^rson# 
Third Britton, Revised Crown 8vo, cloth § . . 4/6 

“ The subject Is ireareo in a manner which any intelligent non who is fit to rfl entrutfed with 
eharge of an eng#c should be able to understand. — It is a useful boolc to all wf.amake, tend, <n 
employ electric machinery "—Architect 9 ^ • 

HANDBOOK FOR THE* USE OF ELECTlflRIANS. 

In Q^i'iation :md Care otjElectrical Machinery' a-W AppaiatUs ot the 
U. S ScSl^iast* fcfcfciftes. By Gmi. P„ Aro>nisoM, A.M., C .i#|.iiu 
U. S. Artillery. Pripaud und" tli# direction ol the Lieutenant-!lenual 
Comnundinuthe U. b Army. Koy^l dvo. t^)ih . . . AY* 21/0 

TlfE STANDARD EtECSTRlCAL*DICTIONARY. 

A popular Eneydopaufla of Words and Terms Used in the Practice of Electrical 
Etigiuetqpng. Containing upwards of 3,otio definitions. By 'J O’Conor 
#»loane, A.M., PHlD. 'lhnd Edition, with Appeadix# Crown 8vo, 6qo pp., 

390 Illustrations, #loth . Net 7/6 

*• The work ha-Wnany attractive features 1* % and Is, beyond doubt, a well put togetliM and 
useful publication. The amount of ground covered may be gathered from thc^att that in themlex 
abotft 5,000 references will >e found .—Eleitrual Review. 

ELECTRO LIGHT *FITTINp! 

A hliWi^ok*for Working Electrical Engiiflfers, embooymg rracucai JNotestm 
Instillation l#anagement. ByJ. W. Urquhart. With numerous Illustra¬ 
tions. Fourth Edition, Revised. Crown 8vo, cloth. [Just / ubhsL-i*. 5 O 

_ "Tins voIiuiie“le.jib with the mechanics ol electric lighting, and is addr, ssed to i. on who 
are already eug.i^d in thfc work, or are training for it# The work traverses a gr«j deal o. groufci, 
and may be read as a sequel to the author's useful work on ’ Electric Light.' '—ftycinna n 

ELECTRIC LIGHT. *. 

Its Reduction and Use, Embodying Plain Directions or the Treatment of 
Dynar*4RIectric Machines, Batteries, Accumulator# and, Electro Lamps. 
By J. W. Urquhmrt, C.E. Seventh Edition. Crown 8vo,' cloth . 7/6 
“The whole ground of electric lighting ft more or less covered and expiated in# veiy clear 
and concise manner, Electrical Review. ^ 

DYNAMO CONSTRUCTION. 

A Practical Handbook for the Use of Engineer-Constructors and Electridans- 
in-Charge. Embracing Framework Building, Field Magnet and Armature 
Winding yd Gftupmg, Compounding, &c. By J. W. Urquhart# Second 
Edition, linlarged, with 114 llnrtration'-. Crown 8vo, cloth • . . 7/6 

" Mr. Urquhart's book Is the first one which deals with these matters In such a way that the 
engineering student can understand them The book Is veiy readable, and the author leads his 
render* up to difficult subjects by reasonably simple tests."— Engineering Review. 

fiLECTRlt ^Hlt’-LfljHTING. 

A Handbook on the Practical Fitting and Running of Ships' Electrical Plant. 

" For the Use of Shipowners and Builders, Marine Electricians, and Seagoing 
Kngmeers-in-Charge. *By J. W. Urquhart, C.E. Third Edit'an, Revised*! 
and Extended, with 8#Illustrations, Crown 8vo, cloth .• . 7/0 

“ Mr Urquhart Is to l>e highly complimented for placing such a valuable work^at the seftnee 
of martne electricians "—TV# Steamship. 99 m 

ELECTRIC LIGHTING (ELEMENTARY PRINCIPLES OF). 

By Alan A. Campbell Swinton, M.InstC.E., M.I.IftE^FifthJEdition. 
With 16 lllustiatiins. Crow# 8vo, clojh.A - 1/0 

ELECTRIC LIGHT FOR COUNTRY HOUSES. 

A Practical Handbook on the Wection and running of Small Installations, 
with Barticulars the Cost of PlaA and Working. By J? H. Knight. 

, Third Edition, Revised. Crown 8vo. wrapper . " 

HO>V TO MAKE A pYNAMO. 

A Pracflcal Treatise for Amateurs. Containing Illustration* ana uetaueu 
Instruction for Constructing a Small I^namo u> Produce the Electric Light. 
By Ale^D Croets. Sixth Edition, Raised. Crown 8 vo, cloth . Q /0 

tHg»STUDENT’S- TEXT-BOOK* (IF ELECTRICITY. * 

By H. M. NoadpF.R.£. 650 pp., with 470 Illustrations. Crown 8 vo, doth^ 
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ARCHITECTURE,' StflLBING, ETC, 


SPECIFICATIONS 11 IN DETAIL. 

By F % iank W. Macf.y, Archi ret, Author ®f "Condition.^ of Contract." 
Second JeduUn, Revised and Enlarged, containing C44 pp., and 2.000 Illustra¬ 
tions. RCyai8vo, cloth. ( [just Published. AV/ 21/0 

Summary or contents.-General Notes.(including Points in sw^jfication 

.VR1TING THE ORI»*U Of A SPECIFICATION. A»l) NiJlKS ON iTKMg^FTHN OMITTHD 
•R(A I A SPECIFICATION).—♦'OR M OF 0UTSIDB|TOVPK TO A t.PkfU^ATION —SPFCIFICA- 

noN < p Works and list of general Conditions.—preliminary items /including 

iHORING AND HOUSE BkEAKKH,.—DRAINAGE (INCLUDING RAtNii’tATHK WHILS and 

<hports).—Excavator (includingConcaeif. Fi units, roofs, Stairs,*and walls). 

-PAVIOR.—BR fCKLAYER (I CLUDINC. FLINTWORK. RlVFR AND OT HER WaLLJNG. SpR.NG- 
VATER WELLS, STORAGE TASKS FOUNTAINS, Fh.T TERR A COTTA AND FAIENCE).— 
VtARON.—CARFHNTER. J TINHR AND IRONMONGER (INCLUDING FENCING AND#PlLING). — 
SMITH AND Founder (INCLUDING HEAT ING. F'RB Hf.IRANIS. STaPI P. AND CoW-HOUSB 
FITTING^.—SLATER(INCLUDING SLATE MASON)-1ILPR —STONE Til.*..- SHINGLHR.— 
THATCHER. — PlUMIilsK (INCLUDING IIOT-WAI FR YORK) *-ZlNCWORKRR — CI'PPBR- 
5MITK — PLASTKL Hk. — GaSI ITT Kh — KELLHANCHK. — ('.LA^-KK.— PaINTF.R.—PaPER- 
4ANGRR. —GENERAL RRPAIRS AND At*, ATIONS.—VHNI1LATION — ROAD-MAKING— 
EiLLu-tric Lighting.—Index. 

PRACTICAL BUILDING CONSTRUCTION. 

A Handbook for Students Prepaing for Examinations, and a . *?ook of 
■ Reference for Persons Enjjtged in Building. By Joh.Ii Allen, 

Surveycf , lecturer on Building Construction at the *Durhan^ College of 
Science/ Newcastle-on-Tync Fourth Edition, Revise^ and Enlarged. 
Medium 8vo, 570 pp., with over r.ooo Illustrations, clot£ r . . Net 7 l 0 t 

* “ The imf&'cumplcte exposition of bidding construction we have seen. It contains all that is 

accessary to pajpare nudents for tile various examinations li® building constructlon/l— BuiUhng 
News. * m 

*' The author <%. pends nearly as much on his diagrams as on his type. 1 he pages suggest 
the hand of a man of experience in building operations—and the volume must bp a blessing to 
many teachers as well as to students."— The Architect. 

PRACTICAL masonry'; 

A Uuitfc to the Art of Stone Cutting. Comprising the Construction, Setting 
Out, and Working of Stairs, Circular Work, Arches, Niches, Domes. Penden- 
tires, Vaults, Tracery Windows, &c. ; to wlhch are added Supplements 
. relating to Masonry Estimating and Quantity Surveying, and to Building 
M Stones and Marbles, awfca Glossary of Terms. For the/Use of Students, 
.Masons, and Craftsmen. By William R Purchase, Budding Inspector to 
the BAougb of Hove, ffifth Edition, Enlarged. Royal BVo, 226 pp., with 
5a Lithographic Plates, comprising over 400 Diagrams, cloth. 

[Just Published. Net 7/6 

*' The book Is a practical treatise on the subject, the author liir'.self paving commenced ayp» 
operative mason, and afterwards acted as foreman mason on many large and Important buildings 
prior to the attainment of his present/,position. Most of the examples given are from actual work 
carried out. It should be found of general utility to architectural students and others, as well as to 
those to whom It Is sped ally addressed. '— Jottma l of the Pfyal Institute of British Architms. 

MODERN* PLUMBING, STEAM %AND 4 HOT WATER 

A New Practical $orlc for the Plumber, the HeatingfEngineer, the Arfchitect, 
and the Ruilder. By J. J. Lav^i.kr, Author of "American Sanitary Plumbing," 
&c. W^h 5^4 Illustrations and Folding Plates. 4to, cloth . Net 21 /* 

HEATING BY HOT WATJPR, • 

VRNTILATION AND HOT WATER SUPPLY. * 

By Walter Jones, Nnl.M.E. 36^3RgM, with 140 Illustration*. Medium 
tvo, cleth. * « l j%st Pubiiakfd. Net 6/0 


CONCRETE » rrs NATURE AND 

A eBook for Architects, Builders, Contractor 


USES. 

j Contractors, and Clerks „of Works. By 
George L. Sutcliff*, A.R.I.B.A. Second Edition, thoroughly Reviled 
and Enlarged. 396 pp., with illustrations. Crown 8 vo, c^tb, 

•* . [JustPumhed. Net 910 

"Theauthor treats s difficult Abject In 1 hidtf manner. 4 The msnufl*ffils s ka^sk gip. 
la Vi earaluX and exhaustive \ equity useful as ft ctudsnt’ssguide and «a stchl^ctt book « 

reference. Journal tfth* RsynJInstitute British Arthurs, • 
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LOCK\\0*)D’S JJUILDE|r^PRlCE BOOK for 1905. . 

A Corrfyrehensive lAndfcook |f the Latest* Prra| and Data for Builders. 
Architects, Engineers, and#Contractors. Reconstructed, Re-wr§ten, and 


, Re-wrften, 

800 clo«el%>orinr#d page®, 

[Just Published 4/0 

every English olhce ibnnected 


Greatly Knfcirged. By Fraotis T. W. MilCkk. 
crown *0, cloth. 

“ This hook Ls a very useful one, and should find a place In 
with the buildlnAnd engineering professions. Industries. — 

“An evrnllenr hook of relerentu.’ — Architect 

*Comprehensi\ c, reliable, well arjnged, legible, and well bound. -*Hrjfish Architect. 

MEAJteRJNQ AND VALUING ARTIFICftRS* W0RK 

(The StuoB^ils Guide to*the Practice oO- Containing Directions fo^ *king 
Dimensions, Abstracting the same, ai#l bringing the Quantities into Bill, with 
Tables of Constants for Valuation <*> .abour" and for the Calculation of Areas 
and Solidities. Originally edited b^ E. Hobson, Architect. *With Additions 
by E. W. Tarn, M.A. •Sevdfch Edition, Revised. Crown 8vo. cloth, 7/6 
•'■me most complete tre^lce on the principles of measuring and valuing artificers’work. ' 
—Building Neva. 1 

TECHNICAL GlSlDE, MEASURER, ANfl ESTIMATOR. 

For Builders an# Surveyors. Conjauung Technical Directions for Measuring 
Work in all the Building Trades, Complete Specifications jpi; Houses, Mads, 
and Drains, a©d an Easy Method of Estimating the pa*s of a Building 
collectively. By A. C" Beaton Nmth Edition. Warttcoft-pocket size. 1/6 
^j fcjld ”' arcliHect, sun eyor, or valu» should be without his 'Beaton. "'—Building Ngvam 

THE lyhjS&OWNER’S ESTIMATOR. 

Or, WhkULwill it Cost to Build, Alter, or Repair ? A Price Book for Un* 

r ofessipna! Reople as well as the Architectural Surveyor and Bui’ er. #By 
D. Simon. Edited by F. T WFMillkh, A.R.I.B.A. *Fiftbr Edition. 


£§jefully Revised. Mown 8vo, cloth. 

“ In two Hars It will repay its cost a hundred times over. '—Field. 


Net 3 6 


SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Guide to the Architect, Engineer, J^kreyor, and%uild«T Upon the Basis 
of the Work by A Bartholomew, Revised, Corrected, anl greatly adi.ed to 
by F. Rogers, Architect. Third Edition. 8vo, cloth . m . .1 6/0 

" One of the books with which every young architect must be equipped .''—Architect, 

ARCHITECTURAL PERSPECTIVE. 

The whole Course and Operations of the draughtsman in Drawing & As&rge 
House in Line*- Perspective. Illustrated by 43 Folding Plates# By F. O. 
FerguskHi. Third Edition. 8vo, boards • . •. . 3/6 

"It Ls the most Intelligible of the treatises on this ill-treated subject that I have met with."— 
H. INGRESS BELL, ESQ . In the R J.B.A. Journal. 

•PRACTICAL. RULE# ON DRAWING. 

For the Builder and Young Student in Architecture. By G. Pyne. 4to. 3/6 

THE MECHANICS QF ARCHITECTURE. * # 

A Treatise on ^ppliefl Mechanics, especially Adapted to the U=e of Architects® 
By E. W. Tarn, M.A# Author of “The Science of Building,” &c. Sjcohd 
Edition, Enlarged. Illustrated with 125 Diajj-an#. Crown 8vw, cloth 7/6 

* " The book is a very useful and helpful manual of architectural mechanics. ''—Builder. • 

A HANDY BOOK OF VILLA XRCHITECTUg^.* 

Being a Senes* of Design, for Villa Residences in various Styles. Wish 
Outline Suecificilions and Estimafts. By C. Widens, Architect, Author of 
“ Th# Spires and Toweit of Eajland,’' »c. ^r Plates, ,to, half-morocco, eili 
edges . • ■ .£1 11*. 6o. 

DECORATIVE PART OF CIVIL ARCHITECTURE. 

By Sir William ChamrBKS, F.K.S. ^Vi. Portrait, mutations, Nbt*!_an„ 

• an EmMlNATtoK of Seecian ABCHiTECTUBE, by Joseph GmLT, F.S.A. 
Revised and Edited by W. H. Leeds. 66 Plates, .to, cloth . >. 21/0 

.THfe ARCHITECT’S QUIDe/*. . „ . . 

"Heine a Jaxt-book-of Usefurinformation for Architects, Engineers, Surveyors, 
CbtnsACtors, Chtrkl of Works, &c. By F. Rooees. Crown 8vo. . 3/6 
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sanitatian and' Water-supply. 

—«- i~ 

THE,,PURIFICATIt>N f OF SEWAGE. 

Being *. Brief Account of the Scithtific Principles of Sewage Purification, and 
their PraCticS* Application. By Sidney Bakwise, M.D. (Lond.), It.Sc., 
M.R.C.S., D.P.H. (Camb.), Fellow of the'danitary Institut-. Medical officer 
of Health to the Derbyshire County CoPpcil Second Edition, J^'i-cd mid 
,, Enlarged, witn an /^DpenAx in the Analysis of Sewage and^wage EOliienls., 
Wiih numerous Illustrations and Diagrams. Demy 8vo, i oth. 

«. • l fust j>u/’iujie,l. Met 10/6 

SUMMARY OF CONTENTS — SH.' AC.p ** 11- KAURI- AM) COMPt'-**l ION — Till. 

Chemistry up si-wage —Varimu.s oh si wA«.i k a»d the Cua .01 s 1 1 / piri.irs — 
River Pou hi id < an ns frn rris -the Lam> tri umintoi si walk — I’kicih- 

TATION, PRJ.rim AN IS AND 'lANKs—THE I.lnUEl ALllPN ni SI \\ ALF - 1'W NCTI'Lh-i 
INVOLVED IN lit] ONIDAIION Of> SKWACL — APlll-'lCttt. PROCI NS> 'SOI IM'KII ICA 1 ION — 
At roMATIC DlSIKim TORS AND SPECIAL I-'ILI. KS—PaRIICU’ ARS op ftiiVVl-KtfJl AND 
SmVAC.H DlSp.iSU SUP'Ml.S RE^UIR-D Ilk l.'lCAL lioVFICNMHN l BoAKD — UnBM L, 
Dai a — Ap*eu,hx 1 hr Apparatus Ki-yriRhu tor smvu. it- Analysis -standard 
SOLUTIONS l SRI» IN IHH METHOD OF SfYv.K ANALYSIS — Tablef' L-IIMAIH>.N OF 
AMMONIA.—NnK'Hr'P.N AS Nil RATES -*lN('t"li AI OK IhM. OXM.HN AH-OKBHD.—To 

Convert Grainssphr Jjallon id pakis^pbk i.-cv*^ f 

-THE HEALTH OFFICER’S ROCKET-BOOK. ' 

*" A Guide to Sanitary Pracute and Law. For Medica^Ofi>*!?-£of Health, 
Sanitaryf'inspectors, Members of Sanitary Authorities. &c. Br Edward 
F. Willoughby, M.D. (Lond.), &c. Second Edition, Revjp.d and Enlarged. 
Fcap. 8^ leather.. . , Net 10/6* 

“A’mine of condensed information of°a pertinent and useful kind Tlie ianuus subjects 
of which it tri-at?*l»mw»'uri mctly but fully and s< »:nti‘ual'y deaf'-with "—The I.aiuet — 

•• We recommend all those eng.ig-d in practical sanitary work to furnish ilfmsmes with a 
copy for reference.”— January yoitt nal. 

WATER A>D IJS PURIFICATION. *»' 

A Handbook for the Use of Local Authorities, Sarfitary Office) s, and others 
inteSestUf'i in Water Supply. By S. Rideal, D.Sc. Lond., F.I.C. Second 
Edition, Revised, with Additions, including numerous Illustrations and Tables. 
Large Crown 8vo, cloth.i, . . Net 9/0 

RURAL WATER SUPPLY. 

A practical Handbook on ^ne Supply of’Water and Construction of Water¬ 
works fw Small Country Districts. By Allan GrbknwbiW*. A.M.I.C.E., 
andW. T. Curry, A.M.l.C.E. Revised Edition. Crown 8vo, cloth 5/0 

THE WATER SUPPLY OF CITIES AND TOWNS. 

By William Humber, A.M. Inst. C.E., and' a 1 .Inst. M:E. hnp. 4to, hall- 
bound morocco. (See page'll.). Net £6 68. 

.JTHE WATE*R SUPPLY OF TOWNS AND THE C 0 *N- 

STRUCTION OF WATER-WORKS. r , 

• By P^pfessor W. K. Burton, A.M. Inst. C.E. Second Edition, Revised 

. and Extended. Royamo, cloth. (See page io.) . v . . . £T 5*. 

WATER* ^NqiNEERING.* 

A Practical Treatise on the Measurement, Storage, Conveyance, and Utilisa¬ 
tion of Waterfor the Supply of T<*ms. By C. Slag&, A.M. Inst. C.E. 7/6 

SANITARY WORK IN SMALfr-TOWNS AND V 1 LLAQES. 

B? CkaIlis Slagg, A. M, Imt. c C.E, Crown 8 vo, cloth \ . 30 

PL'JMBINftc • c , •• " 

A Text-book to the Practice of the Art or CAft of the Plumber. By W. P. 
Buchan. Ninth Edition, Enlarged, with 500 Illustrations. ..Crown 8 vo, 3/6 

VENTILATION. 

* A Text-book to the Practice of the Art of Ventibtfing Buildings. B^W. P. 

Buchan, R.P. Crown 8 vo, cloth , . , . •* . . . . ’ . 3/6 
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OARPENTRY, TIMBER, 

*• CARPENTR*£ 'TIM BEft ETC. 

THE ELEMENTARY PRINCIPLE^ OP CARPENTRY. 

A Treatise on tbe Pressure and Equilibrium of Timber Framimjj.lbe Resistance 
opf Timber, and the Constriction of Floors, Arches, Br» B dT Roofs, Uniting 
iron and Stone with Timber, &c. To which is added an Essay on the Nature 
am^raoerties of Timber, 
in Builmi/fl^also apmei%us . 
purposes, the'Specinc Gravities oAlattfial 
With an Appendix of Specimens iu v anoffc Roofs of Iron and Stone, Illus¬ 
trate# Seventh Edition, thorough" Rerfced and considerably Enlarged by 
E. Wyndham Tarn, fM.A^ Author of “The Science of Building,” &c. 
With 61 Plates, Portrait of the Author, and several Woodcuts. In One large 
Vol., 4to, cloth . . . £1 5 a. 

M Ought ttfte in every^rchltcct's and every builder's library*"— Builder 
" A work whose monumental cxcellftice must commend it wherever skilful carpentry is 
concerned. The author s Principles are rather coufirmod than impaired by time. The additional 
plates are of great dmnsic v.ilue.' —building " x 

WOODWORKING MACHINERY. 

Its Rise,*Prog«ss, and Construction With Hints on the Management ofSav^^ 
KtSS^nd th| Economical Conversion of timber. Illustrated with Exam?*es 
of ReceWt D<*igns by leading English, French, and American Engineers. By 
M. •Powis Bale, A.M.lnst.C.K., M.I.M.E. Second Edition, Revised, 
with largeVdditions, large crown 8vo, 440 pp., cloth . 9/0 

" Mr Bali is evidently an expert on the sui#ct, and he has collected touch l&formafton 
that his book is all-sufficient for builders and others engaged in the conversion of tinker."—Architect 
“Vto most comprehensive compendium of wood-working machinery we have ‘•ocn. The 
author is a thordtgh master of his subject "—Building News. Q 

SAW MJLLS. 

TbeirTSrrangem&pt and Management,*ail[ the EcBnomidal Conversion of 
Timber. By M. Powis BalhJ A.M.Inst.C.E. Second Kftitioi^ R-./ised. 

Crown 8vo, cloth.• 10/6 

"The administration of a large sawing establishment Is discussed, and the subject examined 
from a financial standpoint. H Ace the sire, shape, order, and disposition ot saw nnlfs and the like 
are gone into in detail, and the course of the timber is traced from its reception to its delivery ir ■*- 
converted state. We could not desire a more complete otpractical treatise."— Builder. * 


THE CARRENtER’S GUIDE. , • * 

Or, Book of Lines for Carpenters; comprising all the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on the late Peter 
Nicholson's standard work. A New Edition, Revised by Author Ashpitel, 
F.S.A# Tofethft wit# Practical Rules on Drawing, by George Pyne. 
With 74 Plates, 410, cloLi . . . •. £1 1 

a'practical treatise on handrailing. *, 

Showing New and Simple Methods for Finding the Pitch of tB# Plank, Driving 
the Mould*, Bevelling, Jointing-uy, and Squajjng^he Wreath.® By George 
• Colungs. Reused and Enlarged, to which is added A Treatise on 
•Stair-building. Third Edition. W^h Plates and Diagrams. # 121110, cloth. 

• # m, 

"Will be found ot p»ctical utility hi the execution of this difficult branch of joiaery —Buildu. 

• " Almost every difficult phase or this sonnavhat mtneate branch of Jomery Is elucidated by 

the aid of platy ami explanatory kit^srpress ."—Furniture IraeetU. 

CIRCULAR WORK IN CifitPgNTR\ AND JOINERY. * 

A Practical Treatise on Circulai Work of Single arti Double Curvature. By 

• George Colling# With DiagT uns-MPoigth Edition, ta^o, cloth .-•2/6 

. " An excellent examule of i*ha' a book of this kind should be. Cheap In ^rlce, cleat in 
definition, andfiractical in the examples selected.”— Builder. , 

THE CAJftNET-MAKER’.S GUIDE TO THE ENTJJIE 

. CONSTRUCTION OF CABINET- WORK. • 

By Richard Bitmkad. Illustrated with Plans, Sections and Working 

Drawings. Crotro ivg, cloth, 
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HANDRAILING COMPLETE ■>U< .LIGHT WESSONS. 

On the Squnre*Cu’ System. By I. S. GOL*roibRr, Teacher'of Geometry 
and Building Const, uction at the Halifax*t 5 echanics’Institute. Wi*h Eight 
Plctes and over 150 Practical Exercises. f to, doth .... 3/6 

" Likely tf be of considerate vrtue to miners and others who take a prtd- In good work. 
The ammgemeni of the book U excellent. We heartily commend It to teachers and student*."— 
Timber 1 radesjournal. .. 

TIMBER ifreUCHANT’S and BU ALDER’S COMPANION. 

Containing New and Copious Tables o£ the Reduced Weight amLMeasure- 
mem of Deals‘‘tid Battens, of all sires, ai<d other Useful Tahir, for lue use of 
‘Timber Merchantsa«id Builders. BytWiLLiAM IX.wsiNft» Fourth Edition. 

Revised and Corrected. Crown 8. 0, doth. 3/0 

*' We are glad to see a fourth edition of i esc admirable tables, whku for c<yrectness and 
simplicity of arranj.'iinent leave nothing ttfbe desired "—Timber Trades Journal 

THE PRACTICAL TIMBER MEfecif^NT. 

Being a Guide for the Use of Building ContrJjtors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes connected ^jwith the timber T.rade, 
Marks of Wood, Essay on the Strength of Timber, Remarks on the Growth of 
./Timber, &c. By W. Richardson. Second Edition, le cap. B vo, cloth . 3/6 
'•'This handy.msnu.il contains much valuable Information for the used timber merchants, 
builders, foresters, ar'd all others connected with the growth, sale, and x, uiufacture of timber. — 
Journal 9f Forestry. J 

PACKING-CASE TABLfS. * r .. 

Showing tlie number of Superficial Feet in Boxes or Pac^ng-'.'Uifcs, from six 
inches sqcare and upwards. By W. Richardson, Timber BroLir. Third 
Edition. Oblong 4(0, cloth. • • 3/6 

( ** Invaluable inbour-savmjr tables "—Iroynongtr. 

“ Wfll savejnuch labour and calculation.* Grocer, 

GUIDE TO SUPERFICIAL MEASUREMENT. 

Tables calculated from t to aoo inches in length by 1 to 108 inches in breadth, 
For the ”se of Architects, Surveyors, Engineers, Timl* Merchants, 
Builders, Sic. By' James GaWkings. Fifth Edition. Fcap., cloth. 3/6 
" They tahK will be found of great assistant! 1 to all who require to make calculations of 
superficial measurement."— English Mechanic, 

PRACTICAL FORESTRY. 

. And its Bearing on the Improvement of Estates. By Charles E. Curtis, 
F.S.I., Professor of For* try, Field Engineering, and General Estate 
Matigement, at the College of Agriculture, Down.on. Second Edition, 

Revised. Crown 8vo, cloth*.. . 3/6 

Prefatory Remarks - obircts of Planting. — Choice of a Forestp.r. - 
Choice of soil and site.—Laying out op Land for plantations.—Preparation 
of the Ground for Planting.— Drainage.—planting.—distances and Distri- 
hution of Trees IN PLANTATIONS.-!RHES AND Ground G*Aik.- attrition aftf.* 
Planting.—Thinning of plantatipns — Pruning op Forfat trbbs.—Realization. 
—Methods ok Sale.—measurement of timhp.r.—Measurement and Valuation 
of Larch planta.ion.—fire Lines.—Cost of planting. 9 

c'~ “ Mr. Curtis has in the course of a series of short plttiy Chapter* afforded much Informa¬ 

tion of a useful ar.„.practical character ou the planting and ™ib*equent treatment of trees."— 
Mutinied Carpenter and Builder. 

THE ELEMENTS‘OF FORESTRY. 

Desigrifcd to afford Information concerning the Planting and Care of Forest 
Tr|ps for Oradtaent or Profit, with suggestions upon the Creation and Care of 
Woodlands. By F. B. Hough, ^arge era m 8vo, clpfch . . . 10{0 

TIMBER IMPORTER'S*, TIMBER ^MERCHANT’S, AND 

^ pUlLJERS STANDARD GUIDE. 

By Richard E. Grainy. ComprisingAn Analysis of Deai Standards, 
Home ancPFotfigft, with Comparative Values and Tabular Arrangements fo* 
filling Net landed Cost 01 O Baltic and North American Deals, including all 
intermediate Expenses, Freight, Insurance, &L, &c ; together with corfous 
Information for the Retailer and Builder. Thud Edition, Revised, tamo, 
cloth . . . . *. c 1 , . . 9/0 

. Everything it pretends to be: b'^llt up gradually, It leads one from a forest to a treenail, andp 
throws in, as a makeweight, a host of material concerning bricks, columns, cisterns, kc,"— 9 nttisk 
Mechanic, 







peC<lRATIVB ARTS % fit.' 


•DECOHAJAJe ARTS,. ETC, 


SCHOOL <>F PAINTING FOR THE IMITATION* OF 

WOODS AND MARBLES. * • • 

As Taught and Practised by ft- R. Van der Burg and P. 1 #an der Burg, 
Dire^rs of the Rotterdam Painting Institution. Royal folio, i8J bv 12$ in., 
llluStratrHfc with 24 fuli-si/^ColHired Plates ; ^so 12 plailT Plates, apprising 
* 154 Figures.^Souftk^Eduion clo.fi . . * . . Net £1 Bs. 

^ List of PlXtes. • 

x. Various Tools Rpquirbd i-or woo# i'ain-ung.— a , 3. walnut* Preliminary 
Stacks of graining and Finished Spi umkn. — 4 Tools Useit for Marble 
Painting and method of Hanip#lation —5, 6. St. Rrmi Marblf, Earlier 

OPERATIONS AND FINISHED SPECIMEN. — 7 METHODS OF SKETCHING DIFFERENT 

Grains tCnots. &c— 8, 9. As* Preliminary stages and Finished speci¬ 
men — 10. Muipons ok Skhjching Marblh Grains. — n, y brhche Marble; 
Preli*nary Stages of working anj» finished SPHCiMtN.-^ 3 . Maple; Methods 
•f Producing the Diefbrent Grains—»4, 15. BikdS-Byh Maple; Preliminary 
Stages and Finished Specimen.— 16. M# jJioDs of sketching the Diffhp^t 

SPECIES OF WHITE MARBLE —17, 18. WHITE MARBLE ; PRELIMINARY STAGES 4TF 
PRQfcFSS AND FlNISHBtt SPECIMEN—19. MAHOGANY; SPECIMENS OK VARIOUS GRAINS 
AND METHODS OH MTNll>UL#TION. — 80, 31* MAHOGANY J LARIMER STAGES AND 
FINISHED SPfcll^F.N.—33, 33, 34. SIENNA MARBLH; VARIETIES OF GRAIN, PRELIMINARY 


STAGES, 

•DUCING _ 
dh Mer MarTTI 


FINISHBA SPECIMEN —25, 26# 37. JUNIPER WOOD; METHODS OP PRO- = 
■ " Preliminary Si ages and Fiwshhd Specimbn.— s8, 39,30 VbrT 
varieties op Grain and methods of Workin Unfinished 


AND FINISHED SPECIMENS.—31, 32, 33 OAK; VARIET1 HS OF GRAIN, TOi/ls I'M PLOYED 
AND METHODS OP ^MANIPULATION, PRELIMINARY STAGES AND FINISHED SPECIMEN.— 
M, 35. 36- WAULSOIiT-MARBLH; VARIKTIBS OH GRAIN, UNFINISHED -J^ID FlI MVD 
SPECIMENS • m • n * . 


“ Those who desire to attain ejtill In the art of painting woo,Is and marges wilftnd advantage 
In consultflfl^his hook. . . Some of the Working Mens Clubs should give their yoi g men 
the opportunity t<ntudy It ."—Builder J 

" A comprehensive guide to the art. The explanations of the processes, the uiu.ilpulation 
and manageiuenj^Athe colours, and the beautifully executed [dates will not be the least valuable to 
the student whoflms at making his work a faithful trans#i[0bf nature. "»-Bu*iamg News. 

•* Students and novices%re fortunate whn are able to become the possessors of so nob’e a 
work .”—The Architect. * 


ELEMENTARY DECORATION. 

A Guide to the Simpler Forms of Everyday Together with PRACTICAL 

HOUSE DECORATION. By James WFacev. With numerals Ulus- 
trations. One^ol., strongly half-bound . < . ». . 5/0 

H0U5E PAINTING, GRAINING, MARBLING, AND 

SIGlHp W 8 IT 1 WQ. « 

A Practical Manual of. By Ellis A. Dawdson. Eighth Edition. With 
^ Coloured Plates and Wood Engravings Crown 8vo, clgth % . . 0/0 

" A mass of information of use t# the amateur and of v,due to the practical man. ”—English * 

Meehanu. • - 


THE DECORATOR’S ASSISTANT. 

£ Modern Guide for Decorative ArtistS and Amateurs, Paintefk, Writers. 
Gilders, &c. Containing upwards of 600 Receipts, Rules" atm Iijstrtctions 1 
with a variety ol Ml torn union for General Work connected with every Class or 
Interior and Exterior Decorations, &c. Eighth Edition. Cr. 8vo. . 1 O 
* Full of r^eipts of value to dec® ators, punters, gilnersjkc. The book contains the gist of 1 
larger treatises on colour and ucumcal processes it jvuuld be chiticult to meet wgh a wo*x so mil 
of varied information 00 the pointer s art. '—Bmtdin^ w s\ews. • 


Marble decoration 

*And th^ Terminology of British and Foreign Marbles. A Handbook for 
Students. My George H. Blagrovk, ^.utnor of “Shoring and its Appiicj 
tion,” 28 Illustrations. 4 Crown ^vo, cloth 

* "CM* most useful and much wanted Handbook should do In the hands of ever, 
buildei’.' —B w Udini’ n rrld. « 

“A caifefuUy and usetu% written treatise ; the work Is essentially practical. —Scotsman. 
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DELAMOTTLS VIORKC .ON ^LLUMINATIQN AND 
,ALPHABfe«-S v 

‘ORNAMENTAL ALPHABETS, ANCIENT & MEDIEVAL. 

from uie Eighth Century, with Numerals; including GothiA, Church-Text, 
large , r and small, German, Italian, Arabesque, Initials f*. Illumination, 
Monogrsfns,^Crosses, &c., for the use of Architectural and Engineering 
Draughts'ie£ Missal Painters, Masons, decorative Painters, Lithogn.pners, 
Engravers, Carvers, &c., &c. Collected and Engraved by F. I^klamottr, 
an-' printed ‘t Colours. New and Cheaper Edition. Roy.tl ovo, oblong, 
ornamental boards •* . . . g .rf*’ . . • 2/6 

“ For those who Insert enamelled sente xes round gilded chalices, who blazon shop legends 
over shop-doors, who letter church walls with pr‘hy sentences from the Dec' ogue. Mils book will tie 
useful. "—Atkftumnn. ' ^ 

MODERN ALPHABETS, PLAlW AND ORNAMENTAL. 

Including German, Old English, Saxon, ItsHc, Perspective, Greek, Hebrew, 
Court Hand, Engrossing, Tuscan, Riband, Gothic, Rustic, ilid Arabesque ; 
with several Original Designs, and an Analysis of tne Roman and Old English 
Alphabets, large and small, an£. Numerals, for the us- of Draughtsmen, 
lt “ Surveyor,*Masons, Decorative Painters, Lithographers, Engravers, Carvers, 
&c. Col Pc ted ^and Engraved by F. Delamotte, tud printed iu Colours. 
New and Cneaper Edition. Royal 8vo, oblong,- ornamental boar J s . 2/6 
. '• There Is comprised In It every possible . tape into which the .“ttrxs of the ajn- v .sbet and 

rtuJieraLs can be formed, and the talent - *Inch has been expended In the trncejJtj-^^lTnc various 
plain and omainf~ tal letters is wonderfuL' —Standard. fr 

MEDIAEVAL ALPHABETS AND INITIALS. ‘ 

' By F. G? Delamotte. Containing ai Plates and Illuminated Title, printec 
in Gokl ant^Colours, With an Introduction by J. Willis Brooks^ Fifth 

Edition. Small 4to, ornamental boards. ''is'et 6/0 

“A volume in which the letters of the alphabet come forth glorified In gliding and all the 
colours of the prism interwoven and intertwined and intermingled."—Sun ^ - 

A PRIMEft 0^ THE f ART qF ILLUMINATION. 

For thtfLJse of Beginners; with a Rudimentary Treatise on the Art, Practical 
Directions for its Exercise, and Examples taken from Illuminated MSS., 
printed in Gold and Colours. By F. Dela.iottk. New and Cheaper 

Edition. Small 4to, ornamental boards. 6/0 

" The examples of ancient MSSxreoomniended to the student, which, with much good sense, 
the authorshooses from collections accessible to all, aril selected with Augment and knowledge as 
well as taste Wutueutn , 

THE EMBROIDERER’S BOOK OF DESIGN. 

Containing Initials, Emblems, Cyphers, Monograms, Ornamental Borders. 
Ecclesiastical Devices, Medieval and Modern /Plphrfoets, •fand NatioAu 
Emblems. Collected by ff. Delamotte, and printed in Colours. Oblong 

• royal 8vo, tirnaijiental wrapper.AVf 2'0 

“ The book will be of great assistance to ladles and Jotgig children who are endowed with 
the art of plying yhe needle in this most ornamental and useful grotty wc*k ."—hast Angivan Tttnes. 


W00D-t4RVING FOR "AMATEURS. 

> ^itb Hints on Design. By A Lady, jyith xo PUtes. New and Cheaper 
Edition. Crown 8vo, in emblematic wrapper 2/0 

" The handicraft of the wooi^carfar, so well*j> a boAc can impart It, may be learnt from ‘ A 
Lady's ' ( publicauon.'—WfAm<r«»n. t 

PAINTIN'? POfUL^ARLY' explained. 

«By Thomas’ John GuLVCKpi’ainter, and JohjFTimbs, F.S.A. Including 
i, Oil, Mosaic, Wat ~ vr ~ . 


Frisco, Oil, Mosaic, Water-Colour, Wabtr-Glass, Tempefa, 

Miniature, Painting on Ivory, Vellum, Pottery, Enamel, Glass, &c. Fifth 
Edition. Crown 8 vo, oioth , t . . . . . ’ . . . 6/9 


%* Adopttd asta Prixt Book,at South Ktnxington. 




“ Much may be learned, even by those who fancy they dp not require fo be taught,'from the 
careful perusal orthis unpretending but comprehensive treatise ."—Art Journals 
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‘ •NATURAL SCIENCE. |STC. 


THE VISIBLE UNIVERSE. 

Chapters *bn the Origin ancWPlstructjpn of the Heavens. 

F.R.A.S., Author of T< Star Gtoups," &c. 111 us tinted by 6£ 

■nd 12 Plates. Demy 8vo, cl|th. 

STAR GROUPS. 

* A Student's *%iid 4 fc the” Consolations. By J. ITli.ard Gokk, F.R./T.S., 
M.R.I.A., &c., Author of “The Visible II*iverse,” “The Scenery of the 
Heavfe^s," &H With 30 Maps. SmCl ^to^loth . ^ • B/O 

Ktf ASTRONOMICAlf GHOSSARY. 

Or.Oictionarv of TernS ujed in Astronomy. With Tables of Data and Lists 
of Reni£#kable and Interesting Celestial Objects. Bi J. Et lard Gork, 
P.R A.S., Author c>*“ The Visible Universe," &c. "Small crown 8vy, cloth. 

THE MICROSCOPE. 

" Its Construction Kid M^agement. lqpluding Technique Pfcdlo-micrography, 
and thR P$st and Future of the Microscope. By Dr. He^ri van Hkurck. 
Rc*ijjdiied and Augmented fiom tlft Fourth French Edition, and Translated * 
by WW,.'i| FR^Baxter, F.G.S. Imp. 8v" cloth 18/0 

MANOALOF THE MOLLUSCA. 

A Treatiw on dlecent and Fossil Shejk. By S. P. Wood**kij, p.L.SR, 
F.G.S. With an Appendix on Recent and Fossil Couchol uicai 
Discoveries,, by RaIIh Tate, A.L.S., F.G.S. . With 23 Flares and 
upwards tf 300 Woodcuts. Reprint of Fouith Edition (ABo). Crown 8vo 


cloth ^. f . 7/8 

THE TWfff RECORDS BF CREATION. * ° 

Or, Geology and Genesis, their Perfect Harmony and WondS/ul toncord. 
By G. W. V. le Vaux. 8vo, cloth.fi/O 


LARDNER’S HANDBOOKS OF SCIENCE. . 
HANDBOOK pF MECHANICS. * . 

EnlarKed.nd re-wriuen by Ti. Lokwy, F.K.A.S. Post 8vo, cftth . 6/0 

HANDBOOK OF HYDROSTATICS AND PNEUMATICS. 

Revised and Enlyged bv B. Loewv, F.R.A.S. Post 8vo, cloth . 6/0 

HANDBOOK OF HEAT. , 

(j Edited and re-written by B. Loewv, F.R.A.S. Post ftvo, £loth . 6/0 

HANDBOOK OF OPTICS. 

N ew Edition. Edited 1 $ T. Olvfr H arding, |J. \ % Small 8vo, «Joth 6 It) 

gLECTRICITt, MAGNETISM, AND ACOUSTICS. * 

Edited by Geo. C. Foster, B.A. Small 8vo, cloth.. r 0 ’ • 6/0 

HANDBOOK OF ASTfcONOJfrY. 

Revisec^and Edited by EqjviN Donkin, F^l.^.S. 8 vo, cloth . . 9/6 

MUSEUM.OF ^SCIENCE AND ART*. 

With upward* of i,2og Engravings. In Sgt Double Volfm^, 1 t^ Cl c t h^ 

NATURAL PHILOSOPHY FOR SCHOOLS . .. 3/6 

ANIMAV^HYSIOLOGY Fosf fCrfoOLS . . 3 f- 

Tile ELECTRIC TELEGRAPH. 

Revised by E. B. Bright, F.R^.S. Fcap. 8 vo, doth ■ • 2/6 


By 4 E - Gore, 
te^rPhotographs 


16/0 
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CHEMICAL" Ma3* t AFACTURE8, 
CHEMISTRY, ETC. 


THE OIL"FIELDS OF RUSSIA AND THE RUSSIAN 

PETkOLKUM INDUSTRY 1 : 


A Practical Handbook on the Exploration Exploitation, and Management 
of Russian Oil Properties, including Notes on the Origin of Pe^ioleum in 
Russia, a Dww.tpuou of 'he ’1 heory an,. Practice of LiquiiMruei, and a 
Translation of the Rules and R< v gulatic s i-oncernint, kusn>.n Oil Properties. 
By A. Brp by Thompson, A,M. 1 .V. E., late Chief Engineer and Manager of the 
European Petroleum Company's Kingian Oil Properties. Ar»otn 500 tip., with 
numeroiis'jllustrations and Photographic Plates, and a Map of the Balakhai y- 
Saboonuln-Romany Oil Field. Super-rotal 8vo, cloth. 

{Just Published. Net f .3 3 e. 


THE ANALYSIS.OF OILS AND 4LL1ED .SUBSTANCES. 

By A C. WRtr.Hr, M A Oxon., It.Sc Lond , formerly..Assistant Lecturer in 
Chemistry at the Yorkshire College* k^ed*., and Lecturer in Chemistry at the 
” Hull Tech ami School Demy 8vo, cloth.Ne/ 910 

THE OAS ENGINEER'S POCKET-BOOK,'" 

Comprising Tables, Notes apd Me.aoranda relating *10 the My^atture, 
Distribution and Use of Com Gas and the Construction of G?s ’Works. By 
H. O'ComiOR, A.M.Inst.C.E. Second Edition, Revised. *"470 pp., r-own 8vo, 

fully Illustrated, leather. e - . . 10/6 

* •• The book '•-ntains a vast amount of information. The author goe consecutively through 
ttie engineering details and practical niethniti involved In each uf the different processes or parts 
of a gas-works. ’lie ha r ( certainly succeeded in making a cumulation of hard raatter|,.of fact 
absolutely interesting to read ."—(‘as World * 

“The volume cofUams a great quantity of spec laltsed information, compllod,*we believe, from 
trustworthy sources, winch should make it of considerable value to those for whom It is specifically 
produced. — bngw^jr, ,, 

LIGHTING. BY ACETYlENE , 

Generators, Burners, and Electric Furnaces. By William E. Gibbs, M.K. 
With 66 Illustrations. Crown 8vo, cloth.. . 7/6 


ENGINEERING CHEMISTRY. 

A Practical Treatise for th Use of Analytical Chemists, Engineers, Iran 
Makers. Iron Founders, Students and others. Coniprisk»g Methods of Analjrsu 
and Valuation of the Piinc.pal Materials used in Engineering Work, with 
numerous Analyses, Examples and Suggestions. By H. Joshua Phillips, 
F.I.C., F.C.S. Third FaJUion, Revised and Enlarged. Crown 8vo, 4*0 pp., 
with Plates and other Illustrations, cloth. JYrf 10/6 

In this work the author has rendered no small scrvicl to a numerous b*dy of practical 
man. . . . The analytical methods mayolie pronounced most satisfactory, being as accurate at the 
despatch required of t igineenug rhemists permits .Chemical News. • 

“Tho analytical metfibds given are. as a whole, such -s are likely to give rapid and tftfct- 
wortby results In exjierienced hands. . . . There is much excellenc descriptive matter In the work, 
tie chapter on ‘Oilwnd Lubrication’ being specially noticeably this respect, "—Unginetr. 


N1TR0-EXPL0SHES. 

* A Practical Treatise concerning the Properties, Manufacture, and Awalytis 
of Nitrated Substances, including the Fulminates, Smokeless Powders, and 
Celluloid. By P. Gerald Sanford, F.I.C. .Consulting Chemist to the Cotton 
Powder Company, Limited, &c. With Uluftrations. .Crown 8vo, cloth. B /0 
"One of the very few text-book* Ir- which can be foui^l Just what U wanted Mr. Sanford 
goes steadily through the whole list Lf explosives commonly used, he twmos any given explosive, 
and tells Ui of wh* It is composed and bow it Is manufactured. The bwk Is excellent,"-* ngintmr. 

A .tJANDBOOK ftN MODERN EXPLOSIVES. 

A Pt acticafTreatise on th# Manufacture and Use of Dynamite, Gun-Cotton, 
Nitro-Glycerine and other Explosive Compounds, including Colrbdion-Cotton. 
With Chapters on Explosives in practical Application. By If. Eissler. M.K. 
Second Edition, Enlarged. Ciown 8vq, cloth . . . V . ‘ 12/6 

•' A veritable mine of Infomatlotl on fhe subject of explosives employed /or military ^a fa ff 
and blasting purposes."—.f rmy and Navy Gauettt, 







CHEMICAL MANUFACTURES, CHEMISTRY <!&*. * 3 ; 

■■■ -- ■ 11 ■ — 1 — —— " " "— * -- ‘ - - — 

A MANUaI OF *THE /tfWLl TRADjjL 

Including the Manufacture of %dpnuric Acid, S^phat *c 
Powaer. By <ohn Lomas, A^cali Manufa 


_, _ _ p of Soda, and Bl*achinj 

Manufacturer. With 232*IIIustfations 
drawings. Second Edition, witl* AtUitions, Supy-royal 8vo, 

. . . jCI *io». 

sound and luminous explanation of the chemical ariiKiples of th* 
■r#v m the su 
:nceit techr 


and Workin 
cloth • 

“We find no? merely a___. .. A _ . 

trade, but a notice of numerous matters which have a most important bear9v m the successfu 
conduct R alkali works, but which are geibrally overlooked by oven experienced technologic* 
authors."— Cht ijjita l Review. 

danqeroTJs^jooos.* 

Their Sources and Properties, Modes of Storage and Transport. With Notes 
and Comment? on Accidents arising 9 heref|pm. A Guide for*the Use ol 
Government and Railway^Offickls, St-.unship Owners, &c. By H. Joshua 
Phillips, F.I.C., F.C.S. crown Svo, 374 pp., cloth .... 9/0 
“ Merit** wide circulation, sndan#uelllgcnt, appreciative study."— Chemical News, 

TJtE BLOWPIPE IN CHEMISTRY, MINERALOGY, Etc. 

Containing al^ kn&vn Methods of# 9 nhydrous Analysis, many Work^M 
Examples, ancflnstructions for Making Apparatus. By Lieute-Golonel W. A, 
•Ross, R.A., F.G.% Second Edition, Enlarged. Crown^vo*ifloth B /0 


Id! gain 
b«tt text-1; 
Newt. 


The StudAt who goes conscientiously through tile course of experimentation here laid dowf 
pit intoRiorgamc chen istry aitt iinnc'alogy than if he had' go 


... „ >t up' any of the 

Ifations in their content 1 ."—CHemuixi 

9 


THE MANUAL OF COLOURS AND DYE-WARES. 

• Their Pro^jrtie«AApplications, Valuatioi#, Impurities and S(^Pistic?*'ons, 
For the Use of Dyers, Peters, Drysalters, Brokers, &c. %’ J. W. Slater. 
Seed!!® Edison,’Revised anti greatly Enlarged. Crown 8vo, ^oth . 7/6 
'• There Is no other wbrk which cover, precisely the same ground. To students pr paring 
far examinations iiM^iing and printing it will prove exceedingly usefuL "—Chemical N-tus. 

A HANDYBOOK FOR BRE^ErI. * 

Beijjg a Practical Guide to the Art of Brewing and Mailing. n.muracing iht 
Conclusions of Modern Research which bear upon the Practice of Brewing, 
By Herbert Edwards^Vright, M.A. Second Edition, Enlarged. Crowr 

8vo, 530 pp., cloth ... .11 \% 

" May be consulted with advantage by the student who Mkrejwring himself for examination* 
tests, while the scientific brew* will find in it a rtsumJ of all the most important discotenes 0 
■sodom times. The w«rk is written throughout in a dear a^i concise manner, aiW the authoi 
lakes great care to discriminate between vague theories and well-established facts Brewers 

^ " We have great pleasure In recommending this handy book, and have no hesitation In sayinj 

tbat It Is one of the best—if not the best—whlcli has yet been written on the subject of beer-brewuif 
In thte country; it #houl<* hav# a pbfe on the shelves of every brewer's library .' 1 —Brewers 
Guardian. 


FUEfcS: SOLID, LIOUJD, AND GASEOUS. 

Their Analysis and Valuation. For the Use of Chemists and Ejiineers. Bj 
H. J. Phillips, F.C.S., fcAnerly Analytical and Consulting Chemist to th< 
G^. Rlwy. Fourth .^dition. Crown 8vo, cloth 2 /C 

" Ought to have Its place In the laboratory of every metallurgical establishment and whereve 
fuel i* used 8h a largo scab. "—Chemieal News. • # 

THE ARTISTS’ MANUAL OF PKJMENT5. 

Showing their Composition, Conditions ofTermanency, Non-Permanency, ant 
• Adulterates, &c M with TeSn of fcirity. Ify If. C. Standage. Thirc 
Edition. Crown Bvo#cloth .* . •• • B/C 

•• This work lAndeeJl multum-tn-parvo, and we can, with good conscience, recommend it t< 
el ,wh<k come in contact with plgiue^, whether as maker|,^ealers, or uwtW—fhttMcal Review. f 

A POCKET-BOOK OF MENSURATION AND GAUGING 

Containing TaUes, Rules, end Memoranda for Revenue Officers, BreVers 
Spirit Mercians. &c. By J. B. Mamt, Inland Revenue. Second Edition 

. Rewyd- leather.* •.*4/< 

•' Should bp in the hands gf every practical brewer."— Brewers' Journal, 
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INDUSTRIAL 

M£N 


.ARA?, ,, .TRADES, 
-i'UFACTURES.' 


AND 


THE CULTIVATION AND PREPARATION OP PARA 

RUBI’SR. , 3 , 

By W. I_I. Johnson, K I..S , F R.TI S , Director of Agriuilturjr, Gold Coat* 
Colony," IVpt Africa, ("omimssionttl l»y Government in 19'■? to visit Ceylon lo 
Study the *U >4 oils employed there in the Cultivation ami Prcp:ir«itiq; of 
Paia Rubber and other Agiicnltur.il Staph“Ffor Mat kit, with a view to Intro- 
duceAheni into fcYesi Aft tea. Demy 8vo, o'oth, l fust PnMUhiffr'-'^Xct 7/6 

SUMMARY Ol LOMPNrSj —IS ROOOCIuKY —'I HJU l’AK \ -Kl I!l Pk TRHP [UtVtm 
b 1 aitlilSi nr) ai Home and abroad.-( ulii\’/,vion ok IHH I'Kl’t / '-1 ’r<>i*m.ation — 
SI I’H FOR 1*1 AN1 UtON—l>ISI W< HjM'Wt' ID l’l AN 1 t MR ‘I llt-TS — [ P ANM'l.AM INC. • 


H’LTlVA t ION — lNSF( I Visls AND H’M.O’** 1 USE ASP> — ('Ol LI-Cl 1 l. I HE RtiUHFK- 
- Various Mki,.ou-. i-mkioyid i* »T \n*fsu Rubber i reph — m o\v*it»r i.at-x 
INCREASED nv WotIMHM. 1 HP TK“I’ —lto\V IO TtM* — l«U- l'RI PAR A IP'S' Ol- KOTIBHR 
1 ROM I HR I-A IPX —I AI P\ —V VI* lot IS MF l lions 1-MPI II |\ 110' I’R I EAR A HON OK 
RiJBnPR —SU.nrsi ho Mi i hoo pop Pli parim. Rohiirk -sipapRi ihifr —Yi i-i d of 
1*AR A KUERPR I ROM ( IM.I1VA I 11)1 Kl I S - • I \ ON - MAI AY I’l-SINM'I \ - J.OI D COAST, 
I HKMIyNI ISIlM UNII SASU'UK A I*\Rf)KULIil-R 1*1 AMAfl^N.— 


Ul A —COM Mil It * IA1. VA 


nil. 1)11. IN UFA J A SlU-.DS. 


TE£ MACHINERY AND TEA FACTORIES. - 

‘A Descriptive Treatise on the Mechanical Appliances required in the 
Cultivationt* the"Tea Plant and th » Preparation gf Tea »or the Market. By 
A. J. VVau is-Taylkr, A. M. Inst. C.hi. Medium 8vo. 468 pp. With a:8 

Illustrations . . . .. . #**a/o ■ 

Summary op Conti-nts . a 

MEGHAN!' It, OlI.llVA I ION OR Tll.t AGP OK IHH Soil — I'LUPMNG OR GATHERING 
THK LKAF — Il-A FACIORIHS —1 IIP DRESSING. M ANUEACI URH, OR PREPARATION 
of Tp.a by Michanicai. Means — akiifhial wuhp.hing < tiip. i.kap.— 
MACHINES FOR^KoLLING OK CURLIN'. IMP 1.HAK.— FERMnNIlNf«i PROCESS.— 

Machine* for hie auiomaiic nitviSM, ok i-iring of thh Leak.—Machines for 

NoN-AtnoMAI^ I>K^|NG OR FIRIN'. OF lilt' I.HM ,-l)WINr. OR FIRING MACHINES 
— BREAKING OK ClUlING. AND SORIING MACHINES-PACKING 1HF TEA.—MKANS 
Ol* TRANSPORt ON "tm PI AN! A I IONS —MlSCl'l l ANPOUS MAC HlNHRY AND APPARATUS. 

—FlNAl TKUAtMFNT OP T HP 1 HA—TABLES AND MEMORANDA. » 

“ The sul>)ect ^ tea i^>chm*-ry ts n-'» one of the lirst inter- >t to a huge iv'' of people. te 
t whom we strongly i nmnieurtTiM- vohimcg—cVi-rw/v* of I miwi' yoto-ttal 

“Contains a very full a<count «)f the machinery nyres.ary (orthr pri)jH*r outfit of a factory, an4 
also a descri^hicm^ the processes hest -arrieit out l>y this m.n lnntry "—y out Hal Society of Arts. 

FLOUR MANUFACTURE. 

A Treatise on Milling Science and Practice. By p'rirdkich Kick, Imperial 
Jleeierungsralh, Professor of Mechanical Technology in the Imperial German 
rolytechnic Institute, Frag «. Translate from the Second Enlarged and 
Revfced J'.dition By H. H. P. Powles, A.M.lnstrC.E. 400 pr-, with 
a8 Foldit® Plates, and 167 Woodcuts. Royal 8vo, cloth . * . £1 6s. 
“This invaluable work Is. and will remain, thestand.ifd authority on the science uf mining. . . . 
The miller who has rend and digested tins work will have laid the foundation, so to apeak, of a 
Micceeafiil career; lie will have acquired a nund>er of general principles which he can proceedta 
apply In this hatidsome voluins we at last have the ace epte<" ‘ L - 
sound English, which has little. If any trnt e. ef the Germ in lift 

“ The appeirance of thiM.elei'ri'e l w->rk tti I-ngli-.li is very opportune,, 
will, we are sure, not I* slow in availing themselves of us p iges "—Milters' Lit* 

COTTON MANUFACTURE. * c 

• A Mnnual*hf Practical Instruction of the Fr^esse* of Opening, Carding, 

• Combing. Drawing,•Doubling and Spinning of Cotton, the Method* 0 1 

• Dyeing, &c. For the l;se of Operatives, Overlooked, and Manufactu<er*. 

By Iohn I.istkr, Technical In^ructor, Pendleton. 8vo. cloth , . e7/6 

" A distinct advance in Ihe literature of cotton manufacture Mmhtntry. 

“Ft iatf hnrou^lv rPlishte fulfilling nearly all the requirements desired "—Glasgow Herald. 

AfODERtf CYCLE5. • • •* 

A Practical Handbook on they Construction aful Repair. By Aa J. Wai.i. 18 * 
• TAvr^R, A. M. Inst. C. Fl*, Author of Refrigerating Machinery,' &c. With 
upwards 300 1 llustrntiims. CrAvn 8vo, cloth . . .. . I • 10 6 

“The hook wi*l prove a valuable guide for all those who aspire to the manufacture or repair 
of thetr nwr TiarliiiThs.'-*T a "Field a. • • * 

• *’ AVery useful Wink, which is qulft entitled to rank as a standard work for student* of cycle 

constntett rm.‘ — HTtrf/tttn. • * • 

MOTOR CARS OR PQWER CARR1AQES FOB COMMON 

4 . _ ROADS. * w ' 

**By *A J, WALLls-TAYLERf AtM.lnst C F,. Crown Svyc’otlj . — 14 / 6 * 

" A-work that an engineer, thinking of turning his attention to motor-carriage worai wbul* 
4o well to read as a preliminary to starting operations. 1 nngintefing^, ■ 


-the Miller 

11,l British miller* 
GitteNe. . 





IHD^irMAL AND V!>W*VL~ ARTS.} 

PRACTICAL TANflINU 
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A Handbook of Modern f’rocesiss, 'Receipts, and <>ifcgcstions foi the Treatment 
of every Description. I»y 1 ^ A. ^.EMMUijp, 


0 f Hides, .Skins, and P^« c 
American Tanner. 472 page! 


8 vo, cloth . 


THE ARJ- OP LEATH^t MANUFACTURE. 

Being a Practical Handbook, in wbifb the Operationsj>f 
and Leather Dressing areJfuliy Described, and the 
cent; P 


i of If nfung, currying, 
flrinffpl ' **“ 


Fples of Tanning 

Explained, and many KeceRt; Prcxesses Intioduced ; as also Methods tor the 
ion of Tannin, and f Description of the Aru#of Glue foiling, Gut 
Dressing, ftc, W»Ale*andk» w at r. Fourth Edition. Crown 8vp<*fcloth. 

* 9/0 

" A sound, co#proh« nslve treatise on tanuyig ami its accessories. The book is an eminently 
valuable prdtuUion, which redounds to the c” .it oftljolb author and puWishers."— Chemical 
Krvinu, 

THE.ART OF SOAP.MAKINd. 

A Prdttical Handbook of tlie Manufacture of y.u<E and Soft Soaps, Toilet 
Soaps, &c. ln< hid mg many Jfew Processes, and a Chaptei on the Recovery oi 
Glycerme^ron# Waste Leys. Alexander Watt. Sixth ^dition, 

including an Appendix on ModernCandlemaking. Crow§ 8vo, cloth . 7/6 

“A thoroughly pfMicat treatise. We coumatulate the author oi^the fftcess of his endeavoui 
to nu a voidgn bngush tcUuiica^hteraturc "—Tu/tu-f 

"The wofk will strove very . seful, iwr merely to the technological student, but to tfcf 
fracdtbiflfy'p Ixniergvho wishes to understand the lliec-f of his art."—Chemical Neon. 

PRACTld5vL*PAPER-MAKIN0. 

A ManuiVor Paper-Makers and Owners and Managers of Paper-Mi''*' Witl 
Tables^ Cal&lations, &c. By «■ ‘V ppekton, Pupei-Mll^r. V, ,th Irlus 
trations of Fibies from Micio-Photographs. Crown 8vo # cloth# . 6/C 

^The author Caters tor the requirements uf responsible null hand ^apprentice' Ac , whils 
kis manual willfound of great service to students of technology, as Wit is to veierau paper 
Makers andjmll owners The illustration^ form .ui excell, m feature '—The II <-. Paper I rad 
Xevum. 

THE ART OF*PAPER-MAKIN(f. 

A Practical Handbook of the Mamifaclure of Paoer from Rags, Espartc 
Straw, and other Fibrous Mateiials. Including the Manufacture of Pulp fror 
Wood Fibre, with a Description of the Macbineiyand Appliances used. T 
which are added Details of Piocesses for RceoVeiing Soda from Waste liquors 
By Aikxandkr Wai t. M 4 >tb HlustratidK. Crown 3 vo, cloth ^ . 7 16 

•• It may I* regarded as the standard work on the subject. The but# Is full of valuable 
tafonnadon H* ‘Art of Paper-Making is in every respect a model of a text-book, cither for • 
technical class, or for the private student "—Paper ami Pnnttmt hades Journal 

K TREATISE ON PAPER. 

For Pfinter* and StaliOTiers* With an Outline of Paiier Manufacture; Complete 
Tables of Si/es, and Specimens of Different Kinds of Paper. By Richard 
Parkinson, lale of the^lanchestei Technical School* Dany 8vo, cloth 3^ 

CEMENTS, FASTIS, GLUES, AND OUM* . - 

\ Practical Guide to the Manufacture and Ajjplic*tion of the «trlous Aggluti. 
lants requiied Bi the Building, Metal-Working, Wood-Working, and Lefther- 
Working Trades, and for Workshop^ind Office Use. With upwards of 900 
Recipes. By H. C. Standage. Third Edition. Crou*i Bq*, clotl^ . 2/0 

“We have ple.isu* in speaking favourably of this volume, bo far sK we have *ad 
Mtpericnce, which is not m*ui«sideral>«l this mailed is trust won liv. -Athmaum. 

THE CABINET-MA<CERi6 CiUfOB _ 

Ty THH Ef TIRE CONSTRICTION *>F CABINET WORK. 

Including Veneering, Marquetiie, Buhlwork, Mosaic, Inlaying, &c. By 
RiClfAKD B11 me Mb. Illustrated wi^’la^s, Sections, fti^Working »i«>#ings. 
Small crown 8vo, cloth,.• ** 2/6 

french polishing and enamelling. 

• A prWtical Work of Instruct*™. In^utgng Numerous Recipes/or ^akin| 
•t Polishes* Varnishes, Glare-Lacquers, Revivers, &c. By Richard b>TMEAD 
Author of 4 ‘Thg Cu^inet-Makei's Guide." Small crown 8vo, cloth . 1/6 
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\j(ATCH RHPAfRINti, AND ADJUSTING. 

A Practical Hani^cpk dealing with |he Materials and Tools Used, and the 
Methods of Repairing, Cleaning, Alteriti*, and Adjusting all kinds jf English 
•and Foreign Watches, Repeaters. Chronographs and Marine Chronometers. 
By F.,L Gaurakd, ‘springer and adjuster of Marine Chronu- eters and Deck 
CVatclrds for the Admiralty. With over 200 Illustrations. Crywn 8vo, cloth. 

1 Net 4/6 

MODERN HOROLOdY, IN THEORY AND PRACTICE. 

Translated h mi the Frerch of Claudia SaUnirr, ex-Direcb£‘&F the School 
•_ of Horology at Macon, by Juliek. TrippLin, *\R.A 8., Besancon Watch 
'Manufacturer, and Edward Rigg, tfLA., Assayer in the Royal Mint. With 
Seventy-eight Woodcuts and Twenty-two Coloured Copper Plates. Second 
Edition* 1 Super-royal 8 vo , : £2 2 s. cloth ; half-calf . . £2 ^Oft. 

"There is no hnrologlcal work in the English lai.^juagdirtt all to be compared to this produc¬ 
tion of M. Sauuler's for clearness and completeness It is aliketgood as a guide for the student and 
as a reference for the experienced horologist and skilled wiRkman."— Horologscal Journal. 

"The latest, the most complete, and the mc/st reliable of those literary pitMuctlonsao which 
continental watchmakers are indebted for the meet anical suiK-nutRy over their luiglish'djrethrea 
—In fact, the Book of Books is M. Sauniers ‘ Treause "—WaUhnuik** Jrwtlltr, and Silver smith 

T«iE WATCH ADJUSTER’S MANUAL. 

A Practicr’ Cuide for the Wr ch and Chronometer Adjuster in Making, 
Springing, Timing and Adjusting for Isochronism, Positions and Temperature*. 
By C. E. Fkitts. 370 pp with Iilustrations, 8vo, cloth . 10 /Q 

THE WArCHMAKER’S HANDBOOK. ’ ■ 

Intended as a Workshop Companion for those engaged in 'Watchmaking and 
<■ the AHf>d Mechanical Arts. N . Translated from the ’•Frencii of Claudius 
Saunrik, atj^l enlarged by Julikn Trippi.in, F.R.A.S., and Edward Rigg, 
M.A., Assayer in the Royul Mint. Third Edition. Cr. dvo, cloth. . 9/0 

“Each part Is Iiuly a treatise In Itself The arrangement is good and the language la dear 
and concise. It is an admirable guide for the young watchmaker."— Engtncertng. - 

HISTORY OF WATCLE'S & OTHER TIMEKEEPERS. 

B^jAieas F. Kendal, M.B.H. Inst. 1/0 boards; or cloth, gilt . 2/0 

"The best which has yet appeared on this subject in the English language."— Industrie*. 

" Open the book where yon may. there is interesting mat 11 in it com timing the ingeeloua 
devices of the ancient or modem horologer ."—Saturday Krutov. 

e£e^tro-plating«electro.refin.*nqofmetals. 

Being 'St new edition of AiJpjfANDF.R Watt’s “ Ki.KCTRO-Itl^o.siTJON.'' Re¬ 
vised and Largely Rewritten by Arnold Philip, B.Sc., A.I.E.E.. Ptincipal 
Assistant to the Admiralty Chemist. Large Crown 8vo, cloth . Net 12/8 

** Altogether the work can be highly retorrmended to every tiedro.plater, and ij 
doubted interest to every electro metallurgist f/carnal Mvtew. * * 

"Eminently a book for the practical worker m electro-deposition. It contains practical 
descriptions of methods, processes anl. materials, as actually pursued and used in the workshop."— 
hnginttr. • w 

.ELECTROMETALLURGY. 

• Practically Treated gy Alexander Watt. Tenth Edition, including the 

• most recent Processes, tamo, cloth . . . . , , . 3/0 

'* FronUhit book tioth amateur and artisan may learn everything necessary for the IWnmfrt 

prosecution of elgtro^atingi"— Iron. 

•JEWELLER’S ASSISTANT IN. WORDING IN OOLD. 

A Practical Treatise for Masters and Workman, Compiled from the Experience 
of Thirty Years' Workshop Practice. ^*By George ^jj. Gkb. Crown 8vo, 7/0 
“ YhU nuAual of technical Education ft apparently destined to be a'valua’ble auxiliary to a 
h m die raft whlch^s certain^ capable of great Improvement"— The Times. . 

BtECTROPtkTlNO. * ** 

A Practical Handbook on the Deposition of Copper, Silyer, Nickel, GoUL 
Aluminium, Brass, Platinum. 4 kc., &c. By J. W. UftQUnhxT, C.E* Fours 
w Edition, Revised. Crown 8^, cloth • , 0 /p 

* " excellent practical manual .EnfinctrinA ♦ * |M • 

" Aa Mceflent work, giving tha newest inforraatiot- .‘'—■H*o/agfcml Journal. 
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ELECT.RftTYPgSG. 

The Reproduction aSd Multiplication of Printing Surfaces and Works of Art 
% the Electro-Depdlution df Metals. By J. 4 V. Ukquhart, C.E. •rown 8 v£, 
cloth . * . .1 . . ■ .• - • Bit 

"The bofk U thoroughly practical gthe ifcde 
law* of electricity, then through the inetaT 
p toth *■" ■' ' 


gthe rfcder Is, thArefo#, conducted though the leading 
_ S used by electrotypers, the apparatus, and thnltpoitting 

processes, up to the final preparation of the work.'l %-Arl Journal. • 


a/o 


GOLDSMITH’S HANDBOOK. 

By ^ggRGE E. Gee, Jewelleu &c. Fifth Edition, xaigp, cloth 

• “A good, *oun^educ||Qr."-W/*v«& J ej£u/ Journal '.® • 

SILVERSMITH’S HANDETOOK. . 

By Obokue K. Gee, Jeweller, &f. Tlifcd Edition, with numerous Illustra¬ 
tions. iamo, cloth § * •. 3/0 

'• The chief merit of the york Is Its practical character. . . . The workers In the trade will 
speedily fRscover its ments when thef sit down to study it .”—English Mechanic. 

*+ 9 Th* abovtqfwo works together, strongly hi^f~l<^tnd, price 7s. 

"’SHEET Mq,TAt WORKER^ INSTRUCTOR. % 

Comprising a Selection of Geometrical Problems and Practical Rules for 
Describing thP Various Patterns Required by 2 inc, §he<ri- 1 ron, Copper, and 
Tin-Plat/: Workers. By Reuben Henry Warn, Practical Tin-Plate Worker. 

Edition* Revised and gfcatly Enlarged by JosKPh G. HormpP,' 
A.HT.l.^ 4 -E? — Crown 8vo, #54 pp., with 4“ Illustrations, cloth . . 7/6 

SAVOdRIEf AND SWEETS 

Suitable for ^Luncheons and Dinner^ By Miss M L. idUK ^Mrs.*A. 
Macaire), Author ofII Breakfast Dishes,” &c. Twenty-ninth Edition. F'cap 
mo, sewed? . T ... . 7 . - 


1/0 

BREAKFAST DISHES 

For Eray Morning of Three Month*!. •llvgMiss AiLcn (i.l rs A. Macaire), < 
Author of “Savouries and Swee#s,” &c. Twenty-second Ediitou. ^F'cap 8vo, 
sewed.•.■ • -1/0 

BREAD & BISCVJIT BAKER’S & SUGAR-BOILER’S 

ASSI5TANT. 

Including a large variety of Modern Reciws. _ With Remarks on the Art of 
Bread-making. »y Robert Wells. TbinOldition. Crown 8«), clith . 1/0 
M A large nt&ber of wrinkle* for the ordinary cook, & well as the baker.'— 5 a turday Review, 

PASTRYCOOK & CONFECTIONER’S GUIDE. 

• For Hotels, dRes«mran^ and the Trade in general, adapted also for Family 
Use. By R. Wells, Author of “The Bread and Biscuit Baker ” . . 1/0 

"We cannot speak too highly of this really excellent #ork. In these-daga of keen competition 
ow .eiders cannot do better than^ujihase this book."— Baker's TimeA ^ 

ORNAMENTAC CONFECTIONERY. * . • 

. A Guide for Bakers, Confectioners and Pastrfco<*;s; including a variety of 
Modern Recipes/ and Remarks on Decorative and Coloured Work. With*129 
Original Designs. By Robert Wells.* Crown 8vOj cloth . * . BIO 

"A valuable work practit al. and should be In the hands of everjibak# and confectioner. 
Tto Illustrative design- aieOrorth treble ^he aiuounUdiarged for the work ."—Bakers Times. » 

MODERN FLOUR CONFECTIONER, 

Containing 8 large Collation of Reciu* for Cheap t- 

remarS on the Ingredients Used in their Manufacture. By R. Will,. 1 (O 
practical character # a§il h^every reetpe n*ag Is had to ecgnftmjpal 


The wo* is of a declde#y p/at 
■North British Daily Mai 


RUBBER IU 

And th«^tfani| 


iND STAMPS 

mlation of Rubl>er, 


L „_ v umpulation of Rubber. A Prdlticnl Treatise on the Muuufcaweol 
tfadfaruM*! Hand Stamps, S.ir.ll Amide! * Indiarubber, The HeRogrgph, 
' Special Inks, Cements,and Allied Subjects. By T. 0 Cotton Sloans, A.M., 
pO). •WitJi nunfcrous^Uustrgtums. Square 8vo, cloth. * 6/0 








4 o CROSBY WCKjVOOti l B- S0N'§ CATALOGUE. 

HANDYbOO^S cFOitfANDIQRARS. 

# V BY PAUL N. BASL 5 ICK. 

Editor c}S “ Wprk ” (New Serie*#, Author of " Ltffhe Work,” " Mining Macinnes," Ac. 
Crown 8vo, 144 ^p., price is. each. 

& These A andybooks^Lm/s been written & supply information/or Workmen, 
Students, £id Amateurs in the seu ral Handicrafts, on the actual Practice of 
the WoRKSHOH»««i[ are intended to convey in plain language Technical Know¬ 
ledge of the sevbraT Crafts. In describing th+processes employed, and the manipu¬ 
lation of piatenal, workshop terms are used ; 'workshop practice is fij'!,i>-*zplained , 
and (he text ts fteely illustrated with drawings of modetyi tools, appliances, and 
promises. ‘ (- uJ 

METAL "BURNER'S HAND-BOOK. " c ,» 

A Practical Manual for Workers at the Poot-Lathe. With 100 Illustrations. 

i 1/0 

" The |K»ok will be of service alike to the amateur ami tho artisan tUftOC. It display* 
thorough knowledge of th®. sulgoct .”—$ p 

WOOD TURNERS HANDYBOOK. « , 

A Practice Manual for Workers at the Lathe. With over 100 Illustrations. 

. * f/o 

" We recommehd the book to young turners and amateurs. A multitude of ’Qrorkmen have , 
, hitherto sought in vain for a manual of this sinxialjiidustry. '—AfecMaHu'.’t World. q 

WATCH JOBBER’S HANDYBOOK. 

A Practical Manual on Cleaning, Repairing, and Adjusting., With upward." of 

100 Illustrations.. v * . ■ ,1 f(\ 

< ■' \ye stroU^u/ advise all young persoi _ connected with the watch tride to Acquire and Mudy 

this Inexpensive work."— Cle>ktnwell Chronicle (i 

PATTERN MAKER’S HANDYBOOK. 

A Practical Manual on the Construction of Patterns for Founders. With 

upwards c^too Illustrations .. . . 1/0 

“A most valuable, if not mdispefUablt-, (or the pattern maker."— Knowledge. 

MECHANIC’S WORKSHOP HANDYBOOK. 

A Practical Manual on Mechanical Manipulation, embracing Information 
on various Handicraft Processes. With Useful Notes and Miscellaneous 

O Memoranda. Comprising about 200 Subjects.I/O 

“A very clever and useful boot/ which should »e found in every workshop; and It should 
certainly fiftri a i^tce m all technical schools. '—Saturday Review. v 

MODEL ENGINEER’S 1 HANDYBOOK. 

A Practical Manual on the Construction of Model Steam Engines. With 
upwards of too Illustrations . . . , j .O • . vo 

“Mr, Hasluck has produced a very good little book.' —Builder, 

CLOCK JOBBER’S HANDYBOOK. , -> 

C A Practical Manual on Cleaning, Repairing, an(c Adjusting. With upwardsof 

• _ 100 Illust&tions.f 1 "* 

“ It is of 0 iesttmable serjjce those commencing the trade ."—Coventry Stmndmrd. 

CABINET WORKER’S HANDYBOOK 

A n..-.:_1 . V,. T/wdr Malimali 


1/0 


. ..ough„ .—_ . _ 

have seen for lieginnors in caWnet-work.^'— Saturday Keviero, r<1 

’ WOODWORKER’S jfANDYBO'OK. 

Embracing Infosmation on the Tools, Materials, Appliance* and Processes 
e • EmploywLmWoodworking. With 104 Illustration . . • . . llQ ' 

" W^ten by s man who knows,* ot only how work ought to be done, but how to do H. aao 

bow to convey his knowledge to others."— httgxHuring, _ „ _ . 

“Mr. Hasluck writes admirably, and gives complete nitmctioua. —SyfHrrr. 

“Mr. Hasluck combines theexpermiiaa of a practical teacher with the -.pnlpul ativs shUI and 
tcleMMc knowledge of processes of the trihned mechanician, and the manuals «r marvMt 0/ what 

% "Coed**, dear, and practical"— Rnirw. * - 







COMMERCE, CpUNJlNG-mVlfR fCOflS, TABLES, Sa. 41 


COMMERCE, •COlJ^TING-HpUSE WOBfK, 
TABLES, eVc. 


• • 


LESSONS in commbrce. 

Bj ^^fcssor R. Oamkaro, q^the Royal High C w 
Edited and ^viwtfcby J%mks Gaihi. Promisorol^Coinmerceand Commercial 
irs College, Condon VKoi^th Edition. Crown 8vo, cloth • . SI/A 

,rg 1 


Law in King s 


College, Condon vKoi^th Edition. Crown 8vo, cloth • . 3/6 
* 1 he publish^ “f this work have roudcnui cnnsldftahle service to the cause of commercial 
• dgfati.iii byTlie opportune production of th‘- Wlunie. •. The work is peci^arly acceptable te 
lilgtisli readers iml an adnur.ible additm^to existing class l woks. In a phrase; we think the work 
itt.nns its obit c1 m furnishing a brief account of those laws and customs of Bnti.h trade with which 
the toinnQpr<~i.d man interested tferem should In- fannliir '—Lharnkrr q/ ( omnmct journal. 

"An mv.dii.ible guide in the hffiids of those who are preparing for a commercial career, and, 
>n faefc the mhmnation it contains on matters of business shoul * ’ 

• < cunTi; )!•-■. W 


be^mpressed on every o 


THE FOREIGN COMMErWaL CORRESPONDENT* 

Being Aids t^ Commercial Correspondence in Fi§e ^ 3 #iguages—English, 
Vrnv h,*Gernmn, Italian, and Spanish. By Con hah Jh,. Baker. Third 
^•n)on, C^efully Revised Ihroffghotit. ^)rown Svo, clo’th . . ^/6» 

•• Whocielfcvlslqp to correspond In all the langimgcs mentioned bv Mr Baker cannot do 
■oiler tharifctudy this work, llic materi iK of which are excellent and convenient ,-ranged They 
onsist not of entiq^|>ecniien h tiers, but—what are far more useful—short passages sentences, oi 
>1>rase, exprc-ssingTh%s.niic general idea in various forms '—Athenaum, 

“ A careftl cxaiHLumn li.is cmmined us t)£ it Is unusually coniple^veh art? ^e,%and 
ily good one "-—Scmolmaiter. # * * 


“St 


i* 1 « tide The book M 

«*■ 

FACTORY ACCOUNTS: their PRINCIPLE^* PRACTICE. 

A 1 MU book fot Accountant? and Manufacturers-with—Nppeiuhccs on the 
Nomenciature irf Machine Details; uie flnuome Tax ^ts; the Rating om 
Factories; Fire and Boiler Insurance; the Factory and Wurksh^p Aits, &c., 
including also a Glossary of Terms and a large number of Specimen Rulings 
By Emh.k GARCKtytnd J. M. Fells. Fifth Edition, Revised and Enlarged t 

Demy Bvo, doth. 7-6 

•* A very interesting description of the requirements of Factory Accounts. . . Theawlnciple 
«l assimilating the l-.u t ,rv Aecounts to gic general coi%cirral books Is one which we thoroughly 
agree with. '—AiiounMms' ". 


icicial books Is 

.h^ktmue thoroughness ThereArc few owners of fac*ies whc. would no 

derive great benefit from the jHirusal of this most admirable work. —Laca. bovernmeHt Ch onuU 

LOGY. 

A Manual of the Metntal Units and Systems of the present Century. With 
in Appendix containing a purposed ^iglish^&ysteii^ By LOWIS V. ■“ 


*M0DE1^ J^EXROLO 

A Manual of the Met no 


J ,CM, A. M. 'Author o( “Xd to StirVy Ito/.’ &c ' 

.town 8vo, clu|h .® . . j* 

Wo recommend the wtAt to all lnteres*ed In tho pr.u tlcal refo^ of our weights * 

I s "— Naturt, a • • 


A SERIES OF METRIC TABLES. 

. ... i c e._l.._.l hi. ..-orH oml ^ 


IBKIM ur me i mv , 

in which ,ho British Standard Hajjns and WcjShts .. 
of the Metric System at ^sent m Us* on the Continent. > 
C.E, 8vo, Cloth . . 


Cl koner for the c 


10/6 

■version of 


" Mr Dowling s Tables arc ^ell piit#ogethcr af a ^ady 
system Into yie other.' —^fh*tun*m • # * 

IRON AND METAL TRADg*' ^OMPhNIgN. ... * 

- Jot IfcxpedilioUhly AxKrttm.ins YahW “V ^ f „ tbln( . ™ r pound t. 
. ■ Strongly 

• A^TOWcrr.l’at of»bto. t.<liw tatenduoM m 

*• Although spcci.d||f *d *Z£££. 1 bTw^hc'-*-.^ a~>. 





«a CjlOsBY LOQ$hdOD*- SONtS 'CATALOGUE. 

1 f L t f- ^ - C 

' NUMBER, WpIGHTi Af$D PRACTIO.NA’L CALCULATOR. 

Containing upwafltfaf aso,ooo Separate Calculations, showing at alliance the 
( ¥* 1 “* at 4 22 different Rfutes, ranging frflh t fyth of a Pern y toaoJ. each, or per 

'cwt., artd £20 per ton, of any nunrfier # articles consecutivejy, from t to 470. 
Any uljiber of cwtdCJ art., and lbs., fnffn 1 cwt. to 470 cwts. Any number of 
tons. ^:wts., qrs., and lbs., from 1 to 1,000 tons. By Wii.li'am Chadwick, 
Public? Accountant. Fourth Edition, Revised and Improved. 8vo, strongly 
bound V. '.C. 18/6 

“It Is as easy of reference for any answer or my number of answers as a dictionary. For 
making uaaccounis orftstimrues the^book must prove 111 valuable to all who h.it* any considerable 
quantity of calculations involirng price and measure in any ifombin«.tion tcvlo."— bng*nrtr. 

‘'The most perfect work ot the kind yo£pre|r*red ."—Glasgow HtraJd. 

THE WEIGHT CALCULATOR,, , 

Being a Series of Tables upon a New and Comprehensive Plan, exhibiting at 
one Reference the exact Value of any Weffeht from 1 lb. to^s tons, at 300 
Progressive Ra^ts, ^om id. to 168s. per cwt., and-containing 186.oocrDirect 
Answers, which, with their Combinations, consisting of a single addition 
(mostly to be performed at sigJjj') will afford an aggr-gate of 10,266,000 , 
Answers; ^ie whole being calculated and designed to ensure correctness and 
promote ibspatdi. By Hknkv Harukn, Accountant. . 3 ixth Edition, carefully 
Corrected. '‘'Royal 8vo, strongly Half-bound . , £1 fia. 

“ A practical and useful work of reference f<fr men of business gonendly."—« 
“Of priceless value to businessVrhen. It is » necessary lwok in iBl c-rcantlle oftcei.”— 


f priceless value to businessVrhen. It is a necessary liook 
ShifitUl IndeftnfUnt. 


T.HE DISCOUNT GUIDE. 

Comprising several Series of Tables for the Use/jf Merchants, Manufacturer*, 
Ironmongers,Sind Others, by which may be ascertained the‘Exact Profit arising 
from any nut e of using Discounts, either in the Purchase or Sale of Goods, and 
the method of either Altering a Rate of Discount, or Advancing £ Price, so as 
to produce^jby 019 operation, 9 sum that will realise any required Profit after 
allowing one or more Di*Sou»ts: ta which are adfled Tables of Profit 01 
Ad^incqrfrom to 90 per cent., Tables of Discount from 1J to $8| per cent., 
and Tables of Commission, &c., from | to 10 per cent. By Henry Harken, 
Accountant. New Edition, Corrected. Demy Bvn, half-bound . £1 8 *. 

“ A book such as tins c«ui only b« appreciated by business men. to wlvmi the saving of thn* 
«*aufcs*vtng of money. The work must prove of great value to merchants, manufacturers, aaat 
gaoerll traders .”—Brittsk Tradt JouiQal. t 

* «, 

TABLES OF WAGES. 

At 54, 52, 50 and a8 Hours per Week. Showing the Amounts of Wages frons 
One quarter of an hour to Sixty-four hours, in Jtach «ise £t R^tes of Wag i 
advancing by One Shilling from 4J. to 551. per week. By Thos. Gakeutt, 
Accountant Square crowi^8vo, half-bound. m 

^RON-PLAte WEIGHT TABLES. r 

“* For I^n Shipbuil^rSjj Engineers, and Iron ‘Merchants. Containing the 
Calculated Weights of upwards of 150,000 different sftes of Iron Plates from 
1 foot by 6 in. by i in. to 10 feet^iy 5 fret byi in. Worked out on the ifasis of 
40 lbs. 10 the vjuarc* foot of Iron of 1 inch in thickness. By H. Buklinson 
and W ( IT* Simpson. 410, half-bound . a . . £1 6*. 


ORIENTAL MANUALS AND TEXT-BOOKS 

No«lce, Messrs. Crosby Lockwoed & Son will forward on axvlication a New 
and Revised List of Text -books and Manuals for Student!) in Ofientn* 
Ji^Mjguaaes, many of which wetisedas Texj-booksfor the Exapiinations 
Inman Civil Service and the Indian Staff Corps*; also 9s Class Books isa 
Colleges and Schools in Indlai • 
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A(*RI(;ULTr$S*C Y*A«MiNG*' 

,’’* GARDENING, ETC. 


THE COMPLETE 
TXLI 


|R AND. FARMER’S* AN^ 

ilSTANT. * ' • 


. GRtfZIH 

CATTLE BREEDER'S VsSli 

.fhM Youatt. 

i, and brought 

up w * icicm ixcqun cuiciiis,. uy u u.LiAn I'K&an, uii.44,, Assistant Cora- 
mtesflMlr, Royal Commissior^on Agriculture, Author f “ The F^emeuts of 
Agriculture,tfloyaf8vo, ijoo pp., 45o%llust*itiotfs, handsomely hound. 

• • £1 IT*. 60. 


Book i. on#-hh \Hrihtihs, Breeding, 
Rearing, Fattening a.\l> Manage¬ 
ment of Catii.h • • 

Book II. on thk Iiconomy*and MAN¬ 
AGEMENT OF THE DAIRY. * a 
Book ill. or#iHB Breeding, Rearing, 
AND®M ANAGEMHNT OF 03 HSHS - 
•BOOK IV. ON THE BREEDING, REARING, 
and Fattening sfftutp. 

* Book V. on the breeding, rearing, 
and Fattening of swinh. 

Book VI. on the rCs 
, Stock. 


ON THE UiSBASH^ OF LIVE 


1 

.'E L 


K*h» 


i Book^ 11 . On 1 -hk Breeding, Rearing, 
Apft Management ofOPoultry. 

Book Vlll. On Farm offices and 
Implements of Husbandry 
Book IX on the Culiuku and Man- 

AGRMF.N r OK GRASS LANDS. 

Book X. <*n ihk cultivation and 
Applicaiion of Grasses, Pulse and 
Roots. . 

' Book XI. On Manures and %ueir 
Application to *Kass Land and 
_ Crops # 

Book XII. Monthly Calendars op 
Farmwokk. • % 

ftcantis t* be congratulated on the successfiflfcttempt ho has made to give us a 0)rk 
which will at uncAcco#e the standard classic of the farm practice of the tomitry. We believe 
that It will bC found that It has no compeer among the many works at present lift, xistence. . 

The lllustrauons uta admirable, while the frontispiece, which represents the well known bull, 
*Wew Year's Gift, Jm" fcg the Queen, is a work of art "—'/he Tunes. 

“ The boo"must i* recognised as occupying t# proud jxisitlon of the mfePexhai .iv* w%rk 
of reference In the linglish languiwe on the subject with which It deals "—Aihenagtn 

“The most coiiiirehensive guide to modem farm practu e that cxlst<ftn the English language 
to-day. . . . %he txaik is one that ought to be on every farm and in t0 library u ( every land 
owner "—Mark Tone hxfress. 

“In exhaustiveness and accuracy the work will certainly hold a , ri eminent and 

unique positumTmong books dealing with scientitic a#ncujtural prar#,e. 10s, in f t, an agricul¬ 
tural library of itself "—Nor 0 i British Asncu^unst. • 

FARM LIVE STOCK OF GREAT BRITAIN. * * 

By Robert Wallace, F.L.S., F.R.S.E.. &c., Professor of Agriculture and 
Ruial Economy in the University of Edinburgh. Third Edition, thoroughly 
Revised mid considerably Enlarged. With over 120 Phototypes of#Prize 
Stock. Demy 8^o, 384 PP-. with 79 Plates ftd Maps, cloth. . 12/6 

“ A really u«iplete work on tlic history, breeds, andpnauagemeut of the fa#n st«:k of Great 
Britain, and one which is likely to tind its way to the shelves of every country gentleman's library.' 
-The Timet. 

“The ' Farm IJvc Stock of Great Britain ’ Is a production to be proud of, and its Issue not the 
tastt'.of the services winch i£. author h.cs rendered to agricultural science ,"—Scottish Barmet 

NOTE-BOOK* OF AGRICULTURAL FACTS & FIGURES 

, FOR FARMERS AND FARM STUftHNTS 


INTENT s —SURVEYING AND T.PV ELI ING. 


By Pkimkosk MlC<m#;A<l, J 1 .Sc., Fellow of the Highland and Agricultural, 
Society, Authol of “Elements of Farming." Seventh KjJkion, Re-wiitteip 
Revised, and greatly Jtnlarged. Fcap. 8vo, 480 pp.. leather, gilt edg»s. 

t • [Just Pitblisned. Net 7/6 

kNDl-rvHLt iNG.— Wrights and measures.—Machinery 
opfka 1 ions. — Braining. — embanking. ••geological 
, ir vs. — cropping. — Crops.*-R oivniws — weeds. — 
kick —Horsfs.—Cattle. — sheep.— nus*-PouLi ry^- 

MiSiP.LLANUq 

•grit ultoral stu 

itlrthe Dr# "—4 

.■mieuiit ot iisenn 
been wwted 

lefcrrangempnt of the matter i» 
one •V s csHgiancjt^rqjigtv 


MEMORANDA. - SOU s. - MANURES. - 

Feeding,—Hairy:"'. — fci\H Si01 k — Hornes.- 

FORBSTRY.—HoR 11CI'LM*RK — MisiBLl-ANUt^S. 

“No ,i.J ratal, no «l.ultuml .total, ought tol» without this 

■unual nf all subn Us < ommcted wltlfthe lut# '-A orth^Bn^shMiericnlturtst. . 4 

»T1ik m . , K ,iiui l*.k cm nns i large mn-'Uiit of useful ujformauonaipon .ig kinds ot 
This Iglb IKH ^ “ 7 ,; ” klml has hlg been w«ted ."-Mark lint J-.sf, ess. 

ii it contains is most surprising; th«0rnmgei*mt of the a " 

• — ■„ t0 everyone W 


. lU«b* I" 11 

agricultural siinjet i 

“The aiuouiii-ui iniomat. 


"The aiuouiu-oi nuanu«>oi> 


THE ELEMENTS OF ACiRICULTURAL QEOLOQY. 

PudJkosk McConnell. Auf 


A Sd«|li#Ai.l... Practu »l Kami, S . 1 W PulwB 

!,!±e"l „f ?SEU »' «» SUMS 

olfer.”— Field. 


• •Tin e>ery page me wort las 
with, «d He huie nothing l^i unMn 
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BRITISH DAIRYING. , iJ ; V f » t. 

A Handy Volume on the Work of the Dair*Fa*m. For the Use of Technical • 
Instruction Classis^Stiylents in Agricultural Colleges and the WorJ ing Dairy- 
j'armex. By Prof. J. P. Sheldon. jWith Illustration. Second Edition, 
Revise*]. Crown 8v.p, cjpth . fr • ,x - • . • n • • 2/8 

\ 5 Confidt..tly recommended as a useful text-boev on dairy farming."— Agricultural Gate (it 
“Probably the best half-crown manual,on dairy work that has yet been produced."— North 
British Apr Jru 'esrut 

“ It is the i'un -st little work we hare yet seen on the subject."— Tht Times, 4 

MILK, CHEFjSE, AND BUTTffR. • 

* A Practical handbook oh their Prooerties and tkeTV ;sses of their Produc¬ 
tion. Including a Chapter on Cream and the Methods of its Separation from 
Milk. By John Oliver, late principal of the Wesurn D;>iry institute, 
Berkeley. \Vith Coloured^Plates and 200 Illustrations. Crown 8vo clo.n. 

- 7/e 1 

“ An exhaustive and masterly production. It may ly covslUUy recommended t all studenti 
end practitioners of dairy science —North British Agrxcultuiist „ 

“ We recommend rids very comprehensive and carefully wryten book to dalry-f...,Tiers and 
students of dairying. Ins a distinct acquisition to tfre library of the agriculturist ' —Aoruultui 1 I 
Gatetts. V 5 

SYSTEMATIC SMALL FARMING. 

Or, The* Wessons of My Fartr«- Being an Introduction to Modern Farm 
Practice for Small Farmers. By R. Scott Burn, .Author of “Outlines of 
^ Modern Farming," &c. O-own Bvo, cloth. . . 1 * 6/C 

" This Is the completest tiook of its class we have seen, and one * Ich every amateur fanner 
will read with j. asure, and accept as a guide "—bteld. 


OUTLINES OF MODERN FARMINO. 

By Ry Scott Burn. Soils, Manures, and £rops—Farming nnOarming 
Economy—tattle, Sheep, and Horses—Management dt Il-ury, Pigs, ana 
Poultry—Utilisation of Town-Sewage, Irrigation, &c. Sixth"Edition. In One 
Vol., 1,250 pp., half-bound, profusely Illustrated . - 4 * ' 12/0 

FARM ENGINEERING,' The COMPLETE TEXT-BOOK of. 

Cbmpnfmg Draining and Embanking; Irrigation and Water Supply; Farm 
Roads, fences and Gates; harm Buildings; Barn Implements and Machinec; 
Field Implements and Machines ; Agricultural Surveying, &c. By Professor 
John Scott. In One Vol., 1,150 pp., half-bound, with over 600 Illustrations. 

** 12/0 

"Mifitten with great care, as well as with knowledge and atiilUy. The author hat done hit 
work wall; wefl ave found him a very trustworthy guide wherever we have to ted hit statements. 
The volume will lie of great value to agricultural students.’ —Mark lutnt Rxpi ess 


THE FIELDS OF GREAT BRITAIN. 

A Text-Kook of Agriculture. Adapted to Syllabu* of Ihe Science and 1 
Art Department. For Elementary and Advanced Students. By.H ugh 
Clement.* - (Board of Irade). Second Edition, Revised, with Add' Jons. 
iSmo, cloth ■ 1 ..2/6 

" It is a lonp time since we have seen a book which has pleased us more, or which contains 
sujh a vast and usclul fund of knowledge."— bducational 7 

TABLES and MdMbRANDA tor FARMERS, GRAZlfeRS, 
AGRICULTURAL STUBBNTS, SURVEYORS, LANU AGENTS, 
AUCilONEHRS, Arc. 

ftith a New System of Farm Book-keeping. By ‘Sidney Francis. Fifth 
Edition. 272 pp., waistcoat-poAet size, limp leather . . . .1/6. 

"Weighing less than i oaf. a yd o#:upyingni»nnre trace than a match-l>ox. It contains a mast 
of facts and calculations which has never before, in such handy (*0101, been obtainable. Every 
operation on tht farm is dtfalt wifi. Tlie wifck may lie taken as thoroughly accurate, the whole ol 
the tables lfaving been ipised by Dr. Fream, We cordially recommend 1 t."—Bill's H'etfly 

VW" «• . •< 

THE * R0THAMSTED EXPERIMENTS AND THEIR 

. PRACTICAL LESSONS FOR FARMERS. 

P«n I. Stock. Part II. Caffs'. By C. J. R. Tippkk. Ccpira Mo, doth. 

3/6 

"We have no doubt that the book will be welcomed by a large cl*** of farrows and others * 
3nterested in agriculture.’'— Standard. M . 
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FERTILISES Ffef DlfJb*SHUFrt5. ** # 

• ■ Their properties and %se* A Afandnnok for titf Practical Farmer. Br 

Bernard Dyer, D.Sc. (Land.With the Text*of tne%ertilisers and Epedinf 
Stuffs Act of 1*93. The Regulanns and Korins of the Hoard ok Agriculture 
and Notes#>n the Act hy A. J. dMvid^I’.A , Ll^M^Foui ih Ediyn, Revised 


11 ionic jv%e 1 
rtAio^rso muc 


.•i/c 


Crown 8vo, cloth 

* *' This little book Is precisely what It professA to tie—' A Handbook 

Farmer.• I)r. Dyer Ims done farmers goud service, ui placing at theit 
Information in so intelligible a form."— ThcTitn/i. 

BEES. FOR Pl^AJURE ftttD PROFIT.. 

A Guide to Manipulation of nee^ the ffroducti^i of Honey, and th 
(peneral* Management of the Apiaft- l’# G. Gordon Samson. Witl 


numerous Illustrations. %ownfvo, viappel 


1/C 


BOOK-ftE§PINU for*FARMERS and ESTATE OWNERS 

_ A*Practical Trealist presenting* in Three Plans, • Sfbtem adapted for al 
Classes of Farms# By Johnson M. Woodman, Chartered Accountant 
• Fourth Edition. Crown 8vo, cloth. •• (Just Publtshtd. 

•' Tho volume is a capjfrd study of a most Important subject."— Agruuttutorf(ia*tttt. 

, • • • 

WOOI SIAN'S .VAEARLY FARM ACCOUNT BOOK. # 

Giving WUkly^Labour Atcount and Diary; and showing the Income an 
ExpetWiture under each Department of Crops, Uve Stock, F^iry, &c-, &< 
With Valuatfa, Profit and Loss Account, and Balance Sheet at the 1 ' nd ot th 
Year. BjmJohv^on M. Woodman, Cheered Accountant. %^pnd K litiot 
Fc^io, half-bound . ^.. » 7 H 


hobo. uaii-Dounu ... 

" Contains e^ry tequlsite forcveplng farm accounts readily and acri#.itely."— 


■Agritvltur 


THE FORCING GARDEN. 

Or, How to Grow*Early Fruits, Flowers a#J Vegctmilcs. ^Vith Plans an 
Estimates for Building Glasshouse*^ Pits and Frames. Wit^ Uli^tration: 
By Samuel Wood. Crown 8vo, cloth ....... 3/1 

'• A good hook, containing ^great deal of valuable teaching "—Gardtnrrs' Ma^attn*. 

A PLAIN GUIDE TO GOpD GARI^NING. 

Or, How 1* Glow Vegetables, Fruits, and flowers. By S. Wfou* Fourt 
Edition, with considerable Additions, and numerous Illustrations. Crow 

Bvo, cloth .. 3/1 

•• A very good bc»uk, and one to to; highly recommended as a practical guide. The practice 
dlAktions are excgjlent W -,4 

MULTUM-lN-PARVO f GARDENINft. 

Oi How u. Main. On. Seif of Land prodtur r£6»o a year, liv the Cultivatio 
of Fruit- and VtsetablcA also, How to Grow Ftowcrs m 1 h* Glass Hou»t 
*0 as to realise I'S annul" clear Profit. *)y »*muei. Wo*i, Author i 
“£oodGaiclenms,"&c. Sixth Edition, Crown 8vo, sewed ■ 

THE LADIES MyLTUM-lN-PARVO FlOWERAIARDEN 

• AndAn^teui'sCouV'ieGufce. By * Wood. Crown 8»o, cloth . 3 li 

POTATOES: .HOW TO OROW«SND*^HOW THEM.. 

. . A Practical -Guide Cultivation and General T*atn>en*of the Potat 

JJyJ.PiNC. Crownnvo • • * •' • ' « '* 

MARKET *A)iD KITCHEN GAimENlNG. 

. fly C. V^hrtaW, late Editor of "djarden^g Jllustrated.’' Crown Svo^ 







1$!#*closer 

EVERY MAN’S OWN" LAWYER. * : ■ : ' 

. A Hanrfy-Book of tu$ Rrifteiptes of tavrc Btjttfey. Wkh a >jC<nrcL.e 

J>#noNARY op Legal Terms. % A 'U*ni?fck. F^ry-second Edition, 
otrefuUjN Revised, and corntvisinii ,/lew‘, Act* flf PwVmtoln*, in. hiding the 
' P‘eventf!‘t of Cruelty yo Cntltben A«.», zg> „; WVtg/i/s tfwrf Mtajuret A ct, X904; 
Lk ensile Art, tyox; She'- //'*««'■ Acif is., .4 ; tut wr.M as the Motor Car Act, , 
IQ03; is; ‘hi<nment of < hihlren Act, uy>i; Poor Prisoners’ Defence Act, 
to< m, &c. J nil Vial Pensions pronoun nf urag the .year have also been duly 
noted. CrowtMivo, fr'o j-,* . strongly IxiuOd l&dloth. • {Just Pu^he-i. 6/ft. 

V *Thu Standard U’tok ojlUftrtncf f<\\m A ikm.K/V* .’IrtTOMK or thk 
Laws or and. comprising (aw onffst other Matter); 

" ‘ . a 

THE RIGHTS AND WRoNGS *>F P’PIVIMJAI.8 


LANDLORD AND TKNA-T 
VENDORS AND PlJKt HATERS 
I.RASPS AM) MOR1GAGHS 
lOtM-SIOi K COMPANIR r 
MASTERS. SERVANTS AND WORKMEN 
CONTRACTS AT 1> AGREEMENTS 

Mon.-. -Lending, 'iurp.timui 
Partnership, SAr ping law 
Sale and pukchVsr < ’ goods 
Cheques, Bills and noli s 
Pills op sale. Bankrupt y 
Lip;,, Fire, and Marine insura, s* 1* 
Libel and slander 


Criminal Vaw _ 

I'ARlIAiei'NI ARY ELECTION-, w 
: 1.01 nt y Cm tv 11s ■- - 

I I ID IRK. I AND Rakish councils 
1 HoRdIU.H C'iRIH ''ATlONR 
_,TRUs|HHS AM) bXKC TORS 
1 CU'kf.Y AND CHURCHWARD) Ns 

Copyright, patents* trade marks' 
! lit SI'AND /VO W.jflB* OiVORCP 
. inpancy, Custody OP, CHtniRRN 
, " 1 M.I 1 C HEALTH A.«) WUISANCBS . 

! Laws, Gamino, INNkhepek 1 . 

1 TAXPS AND DBA ! H *■ OTTAS 


Forms ok Wills, Agreements, notices, arc. 


— » .* 41 

The,ob;ect of this work is to (Habit thosr who result it to http themseh*' to the 
law ; and thtrtby to dujt nt', as far as posstbU, with p* ote*sion fi.' assistant and advict The** 
art many wrongi and grryemes which persons submit to from time to .'.me through not 
knowing how or *.het, to apply fen redress. and many persons hare as great a dread oft* 
lawyer's office as 0/«lion : den With this book at hano it it bettered that ■ my a SlX-ANO- 
ElGHTPENCB may b staved f> man v a wroif redressed . many a right reclaim k., , many a lav 
suit avoided; and many an an. abated' the work has established kself as the standard legal 
adviser tff all classes and has also mad* a reputation for itself as a useful book of rtf treats fe* 
lawyers residing “i' a distance fiom law libraries, who art glad to have at hand a work { 
embodying recent decisions ami enactments. 


*,' Opinions or tub Press. 

f> 

rt Tfle amount of -inform icon ,-n.n in the voliliiW i\ simply wEndurfiri. The OMHfauiMp^i 
popularity o',The -»>rk shows tU it it mlhj, .1 useful putv<w<! 'Wntat Journal. •, 

“ Ab n book ol reference this vibum is without a mal. '-/’a// Mali Gmtette. 

"Nb Englishman ought t<» L> without llitt \yt(ik." -Engineer. 

“ OUght to lie in every business' t tf.iMMtfnont and in nil libraries.”— Sheffield Pott . 

“ Th<- 1 CbBCiw Dictionaryadds considerably to it» vaiu ’ Westminster 6 'uattte. 

" It 1 * * cctnptate code of English Law written In plain language, which alt can tmdaMund 
. Should b® fat tfa* hands 0/ every i Lsiness man, and all who wish to abolish lawyers’ tattL' 
Weekly Timet, % 

I* ** A viaeful and concise efittonm of (heLw, mni oiled with 1 on«ffdeial»fa*>afe. “~l*w Magmslne 
pt- • "A coirq^Ms d “6t of the most useful he is whn h t onMitu" hnghlhfatw “y-Globe 
V * Adutboop UJWJF aihnir^>iy |rrangcd, ami admiral>1} chtap. "-^t.e*ds Mercury, 
i’h CO^Av >n d Complete epitome ol the jKnfllsti law. So plainly written that Re whRfc 
run* may read. WtWSwawfao r«l 4 * may understand ' —Figaro. * * < 

•* A dicdoffifay^if le^'fifcr, Well put together. The book fat A awry useful <.,\\t."gSPetdator, 

labour contracts. , *,V '4,;S % 

f' A Popular Handbook iq'tjjfa Law of contract ford^bfkaiwrf Services. By 
David Gtl.nOH*. PburrlalJiitbA, f i*b Appendix of Starnes by T. F. DttlxV, 
Solicitor, i'cap. dock . 8/ft 


(Wkew, & CO. Lt> n PRINTED, LONDON AND TaNBKlDGft. (aa6: »7.SiO«.l 



WEAibs SCIEIl'riPlC'd 1ECHNKML SERIES 

-.-I |-1—•> 

• MATHEMATICS, ARITHMETIC, 

• . t ' 

Geqm^y, Descriptive. J F, Heather • y • ■ 2 r 

* Practical Pl^pe^* 3 eofneu-v. J. F, Ukatsrr# . . *2/- 
A^alytical Geometry. J. * anw & 4 K. \ iai/ng. . 2/ 

«^£eom^try. IV I. (Knclni, tiks. 4 .—III.)* H. I*\w 1/6 
Pan II.* (Effclid. ,ook« IV., V., VI., XI., 

• XII*). • II. Law . . / . 1/0 

9 GftomeTry, in 1 $ol. (Kndn/’s Llmruts) •.* *. . , 2/6 

t -Plane Trigonometry. J. Hj^n .1/0 

• Spherical Trigonometry. J. IJank . , p , 1/- 

abovJ*2 vol^.. bound togetlu 1 . .: •* . 2/6 j 

Differential Oalculus. W.iS. 1 $.*\Vudi.housk • . . 1/6 

.Integral Calculus. H. Cox . 1/- 

Alge&ra. % .l. IIapoon. 2/- 

» Key to Uit?^ . . % - • .*, - 

B<jok-keep]ng. J^Haddon .% - * * ■ n 

Arithmetic. J. K. Young . . .« t . i/ ,} 

Key tft ditto. . . */6 

Equational Arithmetic. W. Hifsi^v . •. - T . . 1/0 

Arithmetic. J. II addon » i/h 

Key to ditto ..i/c 

Mathematical Instruments. Heather & Walmismy 2/ 

’ Drawing & Measuring Ijistrumenfc. J. F. Heather i/(C 
Optical Instruments. J. F. Heather . . * . *1/6 

Surveying & Astronomical Instruments. J. F. 

Heather.^*. . . 1/6 

• TJi# nbifv’0 ^ volt% bound together .... 4/6 

Mensuration and Measuring. T.^akrb . # . . 1/6 
Slide Rule, & Ho^to Use it. C. H»ai.e* *. 2/6 

Measures, Weighty & Moneys. W. S. B. Wooloduhe 2/6 1 
fcogarithms, "^reafise on, with Tables H. i*v^. 3/-^ 
C<*mpound Interest and Annuities. F. Tikman ^ 4/ 
Compendious Calculator. 1 ). O’Gouma^ • • jt • ^/6 
.M 'theiifcti-s. V'. Camhn . % . . . *. 3/- 1 

Astronfimy. li. AIal® & VL T. Lysn ^ f . k . .2/- 

Staties»and Dynamics. T. B^kke . . .« . »/6 

• Superficial Measurement. J. Hawking^ . • ! 3/6 

__ » _ »* • _ *_# _ m - * 

CROSBY ifoqjCWOOD v 9 - SON, 7, Stationers 1 Hall Court, E.C. , 






WE ALE'S SCIENTIFIC & ..TECHNICAL 'SECIES. 


■ BUILD 1 N 0 ARCHITECTURE. 

BuTP'ine Estates. F/Maitland . . . * 2/- 

Science'of Building. E. WPTarn . . . ?' ’3/6 
Building Art of~ ( E. Dobsor arjd J. T. Allen . 2/_ 

Book on Building. Hir 1 ^ Beckett" .<* . 4/6 

Dwelling ^iouse^, Eruption of. S. H. Bowks . ~/6 

Cottage Building. C. fi. A 4,lets’,.. ’2/- 

Acoustica of Public Buildings. tProf. T. R. SMirn. 1/6 
Practical Bricklaying. A. Hammond . . >. . . 1/6 
Practical ferick Cutting &’ Setting.^A. IIammonl. 1/6 

Brickwork, F. Walkel* . . . " . . »/6 

Brick^aniJ Tile Making. K. Dobson . # . . 3/- 

Practical Brick & Tile IJjook. Hammond 6/ 

Oarpentry and Jr*>iery. T. Trkdoold & ft. W Tarn 3/6 

Atlas of 35 plat os to the above.*6/~ 

Handrailing, and Staircasing. G. Oolllv.s . 2/6 


* Ci^t8lar Work/Ti CCrpentry. G. College . . 2/b t 
Roof CSirpenti^y. G. Collwok . * *. *. 2/- 

Coiocrfauion of Roofs. E. W. Tarn . ‘ A . . i/u 

Joints uss#i by Builders. J. W. Christy *3 . . 3/- 

Shorlng. G. H. IClagrovr . . * . . . 1/6 

Timber Importer’s & Builder’s Guide. R. E. 0 randy 2/- 
Plumbing. W. P. Buchan . ;'6 
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MASSFOTTODER’S' MANFAL 



'ON TITE GENERAL CONSTRUCTION Of A 
BRASS-FOUNDRY. 

In erecting new works, or altering old ones, mdhy 
things requise to be considered in order to save 
time and labour in the process of manufacturing, 
as'woll as to save expense in the first eo»t. 

It is always goo<P economy to employ a properly ■ 
qualified person, acquainted with the whole details 
of the business, to furnish plans for new or altered 
works—though ijierc is often somg difficulty i% ob¬ 
taining an individual so qualified. 

We lay down the following general principles, in 
Qie hope that they will prjve useful to those who 
may hafeto c efts tract a.brass«£(Tundry. 

Very much depends upon /Jie»etlent of -tjie wotks 
required, # For moderate- nurotses•there will be re¬ 
quired— 
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A warehouse,'-intruding offices, &o. 

A pattern shop and pattern room. 

A moulding shop. 

A casting shop. 

A dressing room. 

A finishing shop. 

A dipping and colouring room. 

A lacquering room. 

The Bi'zes of all the stops and rooms must bo left 
to the judgment of tho employer, who alone knows 
the class of work he purposes carrying on, and the 
extent of space required for his several operations. 

It is exceedingly desirable that a view of all the 
interiors of tho shops should be had from, the Ware- 
House, if possible. Connected with the warehouse 
should be a stores room ^nd packing-hall. 

The Pattern Shop and Pattern Room are usually 
connected, jot distinct. Both must he accessible 
from the warehouse. The pattern room is best 
lighted from the roof, in order to give the largest 
amount of wall space. Abundance of light is essen¬ 
tial in this room. In the pattern shop a few side 
windows are desirable, as linos aie better seen by 
side light than by roof light. 

It is common to have both Moulding and Casting 
Shops in on<-, and for a small work the plan is wel'. 
enough; but when) a dozen moulders are employed, 
it is better to divide’tbe work and separate the shops, 
i.\whiqh case the floor’s should not be 0.1 the same 
level, but the casting-shop floor should be 2 feet 
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Syndics above the level of ijie moulding-shop floor. 
This arrangement prevents all stooping on the part 
of the men when removing the flasks .from tho 
benches or tubs to the floor of the casting shop. The 
moulders never enter the castfng shop, but simply 
plate the Husks *>n the cifeting-shop'floor, through 
openings in the partition dividiflg the ^hops. The* 
moulding 'shop should therefore be narrow, so as to 
give the men but a-s^or^ distance to carry the flasjvs 
from the benches to the easting-shop floor. Tho 
moulding shop mi ;t be well lighted. This is jflonc 
best from above, immediately over the tubs, llie 
tubs are usually placed along the whole length jl' 
the shop; but where space i| valuable, more nufulds 
can be accommodated by placing the tubs at right 
angles to tho wall, two being placed back t» back, 
as desks are in a counting-house. Tht sand-cellar 
should be as near thb centre of the shop as possible, 
with a shoot from the outside, so as to save any 
•further carrying. In the moulding shop are placed 
the drying^ stov% and core stove ^pd, if possible, 
these should be heated by means »of steam jackets, 
so as to save fires in the moulding shop. This plan 
has also tho advantage of peeping* the place much 
cleaner! A wHter-tap <and sink inside this, shop is, 
a great convenience. 

The Casting Shop should be»of the same length as 
the moulding shop. ' -The furnacw are besf placed 
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midway between the epds of the shop, and on the 
opposite side from the moulding shop.' On the one 
side of the furnaces should bo the coke cellar, with 
a shoot from the outside. On the other side, the 
ash cellar. Near the spot where the boxes are 
poured, gratings should be placed, oA which the boxes 
'are to be epiptied,' the sand parsing by an inclined 
plane back iijto the moulding shop. One of' the 
most important things to be attended to in the con¬ 
struction of a casting shop is its ventilation. „ There 
should be openings at the floor-level and in the¬ 
reof, so as to create a current. 

« . . . . . * 

, The Dressing Room must adjoin the casting shop, 

so 'that all the castings can be easily handed over, 

on being weighed, for the purpose of removing the 

gratesi and dressing the castings, which in turn 

are handed vlnto the warehouse and again weighed. 

• Hence the necessity of having the dressing room 
adjoining the warehouse. The size of this room 
need not be large, and all the furniture required for, 
it is a bench wit\ a few vices. 

The Finishing, Shop is one on wmen tnere is a 
great variety of opinions. It should, however, be 
roomy, rectangular, anij well lighted, either from 
the roof or irom the sides. .Most people"prVfer the 
benches ^ound the* walls, and the lathes, &c., in the 
centre of the floor; others prefer the benches short, 
aiifl at Yight angles- to the wall, the workmen are 
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placed in pairs, back to bac||, one latbe is praced at 
•the end of each bench, and the vertical, buffs, &c., in 
the centre of the door. Others, again, would pl##e the 
benches in thq centre of tfio shop, leaving the walls 
for the other tools. Some wifi ifavo the lathes all 
driven from belsw, so as to show nef bolting above, 
while others disapprove altogether of this plan, and 
prefer the older method of di'iving jjll frbm above. 
These are matters wjiicl^ must be left very much, to 
individual judgment. 

«. The Dipping and Colouring Boom must ^djoin 
the finishing shop, and *pen into it. it must be 
well supplied with water and sinks, and have alum- 
dance of ventilation. If jmssiblCj let the light be 
from the north. 

The Lacquering Boom must have a window qponing 
into the finishing shop, and a door or window open¬ 
ing into the warehouse. It must be so constructed, 
as to be perfectly free from smoke. It must also 
• be kept free from dust, and should be lighted from 
the noijtli^and lje well ventilated. 



6 


'■THE SSRASSFOUNDEIJ’S MANUAL. 


modelling and .pattern-making. 

Modelling and Pattdr n-making are distinct branches 
at' business. They are aLo distinct from that of a 
brassfounder; but, "though distinct, yet they arc 
as essential tq him as the bending of glass tubes 
and the construction of gl^ss apparatus are to the 
chemist. Where work is divided, and every one 
has ljis own department to perform, like so many 
parts of an engine, it muy matter little whether 
or not he can put his hand to modelling and making 
of patterns; but, f in a gountry where small work¬ 
shops abound, it is of importance that the general 
principles of modelling and making of patterns be 
well understood. Such particulars are here given 
•as will prevent a workman froin appearing bewil¬ 
dered when questioned on or required to perform 
some little work pertaining to either branch. 

Th/? materials commonly employed for < modelling 
are pipeclay and . stucco. The former is used for 
work of a protracted nature, the latter for straight 
flat models which can ,be finished off at once. # 
' Pipeclay, which is decomposed felspaf, is made into 
a putty with water sd* glycerine : the glycerine pre- 
■ vents its getting hard /or a considerable time. 

Almost the only -tools required for modelling 
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(Save sorao thin brass wire f|r cutting and dMding, 
'such as is fised for cutting soap or cheese) are 
represented in Fig. 1. They are made of Jtox.yood.' 



They are represented one-fourth size. The handles 
are 0 inches long; the sharpest edges are slightly 
niSked ; the others are all more or less blunt. 

The horizontal lathe or turning-table represented i 
in Fig. 1 will be understood from the woodcut. It 
<is provided with a tool-rest; in revolving the handle 
on the ^eff* it operates on pulleysJbelow, and turns 
the circular table on which the Jhodel is placed. 
It will be found exceedingly useful .for circular 
work. 

A fetv nicely planed, boards,*of various sjzes, are^ 
always in requisition. On.thas#T)oards outline 
of scroll or other work, is dsawa, the clay placed 
thereon and modelled'. • 
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Clay is modelled wj^h the hand and wood todis, 
mostly by pressure. The cluy adheres to wood, or 
the ..turning-table, when slightly moistened, and 
requires no other lixtuVe. A very, little practice 
will enable a man -of ordinary abilities to accom¬ 
plish much m this material, which tfould take 
•greater expense and longer time to fashion in wood. 

Models, made either in clay or wood, and which 

arp intended for immediate use, require to be made 

larger than the •size given, by one quarter of {in inch 

to e^ery foot. For this purpose, it is best to con* 

struct a measure or rule.pioperly divided, so as to 

save time and calculation. 

( 

Should it be required, however, to moke a metal 
pattern from the clay or wood, then the shrinkage 
will b<j double, and the model will require to be made 
half an inch largei per foot every way, a second 
* measure or rulo being required. * The real shrinkage 
is only three-sixteenths, but the other sixteenth is 
allowed for finishing. 

Patterns exactly rectangular do not draw vsell from 
the sand; hence'all patterns should bo made with a 
taper of at .least one-eighth of an inch to every 
foot. 

Sharp, internal angles should be a? oided, as they 
leave an ^sris on fiw»saad, which reqwires mending. 

It is often neaesswy, in- model-making, to take 
impressions and easts from existing works which 
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ciJhnot be dismantled or outjup. For tins pTnpose, 
the impression is usually taken in gutta percha, 
which is to a certain extent flexible when gold.. The 
best mode of sgftening the gutta porcha is by apply¬ 
ing the heat from the front o# a tire. It is some¬ 
times mor<f*conv<aiicnt to warm it in hot water, and. 
as soon as the impassion is taken, place it in cold* 
water until cold ; gutta percha always ^contracts 
unless put into cold^ water. Stucco is also mu^h 
employed ; or, bettor, a composition of 

1 part yellow wax, 

4 parts bli^k rosin. 

When much relief or coreing is required, a flexible 
mould can be made of 

12 parts glue, 

3 parts troacle, 

thfi treacle being applied after the glue js melted, in 
tho usual way. 

Mr. Overman of Philadelphia enumerates sulphur, 
.bread-crumbs, glass, alum, saltpetre, &c., as materials 
for taking jmprejsions and casts. 

Wood patterns should be varnished or painted, so 
as not to absorb moisture. All patterns, if brushed 
with black dead, like a grate, will leave the sand 
"more ffceTV, and save egnsidejafcle menJing.^ 

A great saving is often in making pat 

terns of mouldings or bends ljy sjveeping them up 
in stucco.* The process is almns^ exactly the sa$lfe 
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as thaf described under|“ Loam-moulding.” It is dot 
essential to have all patterns exactly of the thickness 
of the casting wanted, as it is often cheaper to take 
a thickness off the pattern* in manper afterwards 
explained. 


MOULDING. 

THE APPARATUS AND MATERIALS. 

ass founders’ furnaces are mostly sunk under the 
flodi*level; the jit fo^the removal of tho ash is 
covered by hinged iron gratings. The covers for 
the furnace-top are constructed of cast iron, and 
usually dome-shaped, though not necessarily; a 
•damper is inserted in the flue to regulate the draft. 
The internal building of the furnace is of fire-brick, 
grotted with fire-clay. 

In» large works, it is common to «have an air-fur¬ 
nace, instead of'/.he ordinary one (Fig. 2). The 
difference exists in the admission of a blast under 
the furnace bartf, and ^topping up the ordinary 
opening pt the ash-pffc.. The»blast is obtained from 
a patent fip, driver? by the engine. 

Throughout the*country there are almoijj; an end- 
lesi quantity of small brass-ffoundries, where the 
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regular furnace cannot ba applied. The' stove- 
furnace (Fig. 3), or a modification of it, is generally 



can be used on a bench ; the Jsifeed-pipp^ over "the 
crucible is made of fire-cjay • The heat from this 
furnace is most intense. 
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In passing, it may £e well to explain that fire- 
olay is a compound of silica, alumina, and water, 
mixwd to, a greater or less extent with foreign sub¬ 
stances. The bricks are made from pounded clay, in 
other respects like‘ordinary bricks. The foreign 
•matters are chiefly oxidb of iron* lime, magnesia, 
•black lead,, and bitumen. TSiese contaminations 
impair the vqlue of the clay, and render it less fit 
f<tr standing fire. Pure ejay js white, opaque, and 
unctuous. 

Ifext in importance to the furnaces are thr! 
crucibles; these should* not corrode, should qot 
sjlow liquids or gases to pass through them, and 
shSald resist evey sudden change of temperature. 

The common crucibles are made from 

1 part fire-clay, 

2 parts black load. 

The Berlin crucibles consist of 

8 parts fire-clay, 

4 parts black lead, 

> parts powdored coke, 

3 jparts old ground crueityes. 

The StourbricTge crucibles are composed of 

4 parts fire-clay, 

2 parts burned-clay cement, 

1 part^groi£nd coke, 

1 j> n .rt grt/und pf^e-clay. 

Sir. Alley's pafdht crucibles contain 

2 Jarts^re-clay, 

1 jart-ground ga»-coke. 
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’The crucibles in general jibb are known as blue 
pots; they consist chiefly of fire-clay and black 
lead; they are manufactured either as pottery-vrtire, 
on a wheel, or Jby moulJ and mandrel. The mate¬ 
rials should be free from lime, Sid wrought as com- 
pacflbd as possibly and slowly dried in*a kiln. 

When fire-clay oannot be had, conjmon clay, 
steeped in hot hydrochloric acid, an4 welt washed 
with hot water, and dfied^ may be substituted. 

CRUCIBLE TONGS. 

Fig. 5 exhibits the forfhs of tongs best suite*! 
for furnace-work. The great object is to hold tire 

l 

Fi«. 5. 

crucible fast. Tffeso tongs should ^"strong, anti of 
various sizes. 

FUEL. 

Hard^olfe is generally.emplgyed for brhssfounders’ 
furnaces‘and stoves. Coke sl)oul(j.rffeave onjjr a small 
per-centage of ash, and slijoulcj poetically convert 
six to eight pounds of Water into st^im, for every odf 
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pouna oi cote consume^. Much larger quantities are 
commonly published, but they relate to theoretical 
quantities, making no allowance for the lost heat 
which passes up the chimney. Gas-coke is also very 
much employed; it'has the advantage of cheapness. 


‘nilVINO-STOWE. 

Fig. (i exhfoits a drying-stove, half open ; the fire 
i* placed on the lower grating: the air is admitted 
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ujfper grating, and the draf| conducted to the flue 
on the top of the store. The doors are made of iron, 
‘he other three sides of stone or brick. •The^size 
will depend on the extent of work. Drying-stoves 
arc beneficial, on account of so mut^i damp sand and 
loaift bcing**used»by the itoulders; tlieir use pro-* 
duces sounder and •sharper castings, ^s will be 
explained under “ Sands.” 

A much cleaner stgve m obtainable by making « 
steam-tjght jacket for the stove, and so heating it 
u^tli the exhaust steam from the engine. This s^ves 
spaco and all the fuel for*this stove, as well as th^ 
time wasted in attending to it. In this easo the stovp 
must be made wholly of iron^ 

For 'small cores it is exceedingly convenient to 
have an ordinary range-oven, mounted with a steam- 
jackht or easo in the same way, and supplied with 
steam also from the Exhaust. Care must be taken, 
however, to let tho steam have an outlet. 

# MOUIJ)lN(i-TDll AND TOpLS. 

The construction, nature, and application of the 
respective parts of the apparatus given inJTig. 7 will 
be^apparent at a glance. The^moulding-tub requires 
to bo mhde*ver/ strong > it is. clfcsgtructed ofi wood, 
and provided with sliding burs, *dha a quantity of 
one-inch boards, with crossiends, the size of the, 

moulding-boxes. The ‘moulding*-baKes are,simply 

c 
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rectangular rims of irofi, with Bnugs and pins exactly 
fitted, so that when the one half is placed upon the 
other thdre will bo no possibility of shifting a hair’s- 
breadth. The crumps are made of wood, sufficiently 
long to clasp the moulding-boxes lengthwise 



When the boxes are large, several bars arc cast 
across them. When the boxes ore subject to much 
rough work, thp bars are best made , 9 f malleable 
iron, cast in; w,here lightness is desirable in large 
boxes, they should be entirely made of malleable 
iron. 


^ SANDhAND FACING MATERIALS. 

Sand .—Moulding may be executed in many sub*, 
stances, but none so conveniently or so perfectly as 
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sand, containing a little loarf or clay. The greater 
the quantity of pure sand or silex, the more readily 
will the gases generated at, pouring escape, the less 
risk of blown-holes, and the greigtewchance of a good 
casting. TJje greater the quantity of.loam or clay, 
the more perfect will bo the impression, but the 
greater risk of spoiled castings. Thdbe .remarks 
apply only to green-sand casting, as tBe difficulty is 
altogether removed bf using the drying-stove. 

Sands for moulding purposes, though varying in 
gftiin, have the composition of about 

94 parts sUox, 

4 parts clay, 

2 parts oxide of iron i^l impunities. 

100 

Lime, magnesia, and metallic oxides are ctctri- 
mental substances to # the moulder, and sands con¬ 
taining them in any larger proportions than above 
should Jbo avoided. They do not stand the heat; 
tfiey melt in the presence of the poured metal; they 
boil, unite vflth afld blister the surfsjc® of the cast¬ 
ing ; they generate gases, cause hosts of air-lmlos, 
and destroy more than the sand is worth. . 

Mouldmgrsan^ is obtained from the beds of large 
rivers, in .the vicinity of granife or^iate mountain^; 
in tho rivers of coal districts, if the iron? is not 
tbo abundant; but never in mica, lime, or volcani#• 

... a 

districts. 
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Core Sand .—This sCud, though gritty and porous, 
must bo adhesive, fresh, and pure. Itoek sand, that 
is, the accumulation of jvashed sand, from a newly 
broken primitive cy: felspar rock, receives the pre¬ 
ference ; wheye this is not to be had, pounded blast¬ 
furnace cinder, tempered with a little clay, may be 
used; failing both, free sand," mixed with clay or 
barm, may be employed. 

" Parting Sand .—This nwy bo either red brickdust, 
fresh free sand, sea or river fine sand, or blast-cinder 
po\Mer. It must be a substunce which does tot 
retain damp; preference being given in tho order 
Strove indicated. 

Facing the Scend.—SFlrim hot metal comes, in con¬ 
tact with fresh sand, tho sand partially molts, and a 
rough casting is the result. To obviate this, fine 
charcoal is dusted upon the mould, or the mould is 
smoked with cork shavings or pitch torches, by 
which a very fine deposit of carbon is obtained, and 
a smooth skin secured to the casting. Carbon dots 
not adhere wall to old sand; when it 'Is used, it is 
necessary, first,'to dust the mould with pease-meal, 
and then add the carbon. Avoid excess of both, 
otherwise the casting will come out faint, instead. 
tharp; the caybuh Collecting in the hollows and 
preventing the metal funning up. 
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MANIPlJi.ATION. 


Ordinary plain work is# arranger! according to 
circumstances in the flask. Fig. 8 shows a general 
arrangement. Ajfhen onl^ one or tw<p castings are^ 
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required from a pattern, llic pattern ia “rapped, 
into the flask, that is, the ^pp pa^ being ramfced 
up, a portion of the sand is removed, and the pattern 
inserted, or “ rapped in.” After sprinkling on. some 
parting sand, the drag is placed on, and«facing sand 
sieved in, after which the ordinary sand is rammed 
in till the flask is full; then the flasks, top and 
drag, are turned over so that the drag is lowest, 
when tlici tap part is taken off and emptied, the dace 
of tho drag cleaned again, and dusted with parting 
sand. After this, the top part is put on, and filled 
and rammed-with facing an^ ordinary sand,*as was 
"done atom tho top part js\gain removed, and 
the patterns withdrawn. In the process o£ partihg 
.the hox ah^withdrawing .thro patterns it often occurs 
that part of the sand as torn away, which, in coii 
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sequence requires to be mended. Tbo greater por¬ 
tion of the moulder’s time is taken up by this 
process pf mending. The moulds being mended, 
finished, and provision 'made for the escape of gases 
and air, as well as lor the admission of the metal or 
alloy, by gates and runners, the 'top dtid drag aro 
put together, closed, and cramped. The mould is 
then infmediately placed on the easting-shop door, 
q,nd poured along with other flasks. This mould,, 
not having been dried, is called a “ green sand ” • 
moqld. If, however, the castings are required .to 
be of a fine external appearance, the mould, before 
being closed, would have been placed in the dryiug- 

sttf/o, and smoked. 

v. .... 

When a large quantity of any article is required, 

the patterns are planted on a plate, usually iron, and 
the flasks nre rammed up on the plate, the whole 
boxful of patterns being lifted out of the sand at 
ono and the same time. There is great economy 
in this method. For that very reason it is dislik^l 
by,some workmen, who, being on_ day-jwa^es, often 
endeavour to tqj; it aside, whenever it is possible, 
and eommpnly by producing a large amount of 
badly formed castings when plate-moulding. 

It is to 5 be rec"T3t^ed {hat so touch ignorance 
exists among Wtokmen on the very first principles 
of political economy, notwithstanding all that has 
been done to convince'them .that economy in labour 
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pfoduces a larger amount of work to indfvidua. 
establishments or countries. 

There is now working its way gradually thro*gh 
out the country a method of removing the' plate 
on which the patterns are placed from the flask, 
after the flask |as been rammed up; and, from, 
the almost mathematical accuracy of the lift, much* 
of fho mending before referred to i^ avoided, and 
ten times the amount of work performed by ogo 
man. # In fact, the attention of manufacturers at 
t^ie present moment is more than ever directed 
to labour-saving machinery, and the time is fast 
approaching when the largest amount of castings 
will be moulded by machinery. Such a result-swill 
bencfil the workmen as much as the employers, 
unless the present workmen refuse to work such 
machinery, in which caso they will lu^ye to follow 
the example of the hand-loom weavers, which would 
be anything hut comfortable to them. It is folly 
Jo exjfoct the ort of moulding to stand still, while 
all the wojjjd around is on the inarch of progress, 
and daily showing how little we knew before, and 
how much is to be learned, in the present and the 
1 inure, befoue we arrive at anything like perfection. 
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COKES. 

'VV'hcn'a hole or opening is required to bo left 
in a casting, a pjec^ of baked sand, exactly the size 
of the hole or opening wanted, is inserted in the 
mould, so as t(j occupy tfie exact position of the hole 
or opening, and prevent the metal or alloy from 
running into-such space. In order to keep the core 
i!i its exact place, it is ipad? a little longer than 
necessary, so as to have a bearing at eaoh end 
Thejpattern has in consequence prints upon it, *o 
w to leave an impression Vn the sand to receive this 
additional length. These prints are represented 
black in Fig. 9.» 



Many cores, however, have only one bearing, ns 



* Fife. 10.—False Cores. 
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False Cores (Fig. 10), which are only inserted a 
short way into the mould, Is, for example, in the 
fluting of a column shaft. The same thing occurs 
in casting some leaves fFijf. 11)^ or similar work. 

In column capitals, richly ornamented, four, six, 
or ^ight cores ire usually employed, as the cas» 
may require. Thus* from the simplest of core cast-' 



Fig. 11.—Leaf. 


ings to the highest and rndSt comjflicated, the same 
principle pervades, and the same plans are adopted, 
thqpgli often requiring considerable skill, practice, 
and neat manipulation. 

Cores are usually made in core-boxes (Fig. 12), 



Fig. 12.—Core Boxes. 


The first of the above figures ^represents, snomg^ 
bars on a yooden board for malting square.cores ; *tbe 
second (i).a tin mould-f* papered cores; and the ■ 
third (e), a metal box-for cylindrical cores. Corbs, 
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however, are not confined to these forms, although 
these are the most frajuent; they consist of every 
form. an$ shape, regular and irregular, plain and 
ornamental, of one and Af several parts. It is often 
costly to construct circ-boxes; but, as a general rule, 
a costly core-box can be dispensed with, by moulding 
the pattern in sand, and casting it solid from a com¬ 
position nf 

1 part plaster of paris, 

. 2 parts brickdufit, 

Wator, q 8. 

spd scraping down to flu? size required to form t}ie 
ogre. 

lb is necessary that ^all cores should be vented, 
that is to say, have a hole through them, which is 
lono in the process of making, by inserting a wire, 
ind withdrawing it immediately before opening'the 
oore-box to take out the core. * Without such vents 
:he casting is sure to bo bad, the gases having no 
ivay of escape. When the cores are large) core* 
rone are require/! 1o support the sand *org. It is 
•ustomary to support large and long cores in the 
icntre by br,ass nails or chaplets. It is better, how- 
iver, to’avoijjl such, and balance the core by a heavy 
md on the core bjjsdf gpssible. 

To giv^-consisleftqy ,a the sand used in making 
lores, about one-half should be pure jock sand, 
rfiich contains a tertain proportion of clay, but not 
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generally enough ; hence the addition of clay-water 
ox British gum is neccssait' so give the sand the 
proper amount of cohesiveness. 

The cores must be thoroughly dried in a stove, 
the temperature being between 5o9° and 400° Fahr. 
After the fibres »re dry, they are bhfbk-washcd, or. 
coated with a mix tine of ground charcoal and water,* 
a little clay or size being added; thej arc?returned 
to the stove to have this wash dried, after whigh 
they are ready for the* mould. T-he black wash 
causes* the core to leave the casting readily^ and 
renefers the surface of tie casting next the eoie 
smooth and free from defects. _ . 

Tn green-sand moulds it is better not to nrtert 
the cores till within a shorftime before pouring, so 
as to prevent their absorbing moisture. 
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In i’ig. 13, a and b are templets; a is made to 
the inside shape of tbeS bell, n to the outside. All 
irons lintal is thrown across at e, supported by the 
under and supporting the upper brickwork. The 
core is left for a fire to dry the building and tho 
.coating of loam n, whieh'is placed >m;r Vne building 
■and formed by a, ■•which revolves round with the 
spindle. 'This is faeed; a coating of fresh sand, 
indicated by the thick black line, and swept by B, 
is then applied. This is also faced; b is withdrawn, 
and .upon an iron ring, f o, a largo quantity pf 
loam is erected. When*dry, the upper loam is 
raised by a crane; the sand picked out; the snugs, 
inscription, &c., yhich have been separately moulded 
in wax or clay, arc inserted; the whole dried and 
cast. „ 

Statuary .-,-In works of Fine Art, such as statuhry, 
a rough core is constructed of Iron riba, wire gauze, 
and stucco; a layer of wax, containing a little 
whito pitch and tallow, is laid on the structure and 
modelled. The foregoing composition q£ lirickdust 
and plaster of pqris is laid on in quantity, the wax 
melted out v and tho metal poured. But this is 
more within the department of the artist than cf 
the brassfounder. 

•Ordnanpe. —Btacs, oudnance are cast in a manner 
peculiar to themsel^i * A wood spindle is wound 
with soft rope, g shade smaller than the interior 
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diameter of tho gun; loam is applied to uic- rope 
till the proper thickness of tie metal is acquired; the 
whole is turned to the shape or pattern of n drawing; 
the spindle and rope are tlcn withdrawn ; the’loam 
dried and faced; another and thicker layer of loam is 
applied and*dried?; the first^picked out ;*thc air escape* 
holes, which are required for every mould, being* 
made, the- gun is cast, turned, bored, jjnd tested. 

Thickness or Reverse Moulding. —When a tljjn 
casting is required from a thick pattern, the upper 
Jj^of the mould is moulded from tho opposite 
impression, and a thin sh«st of clay inserted between 
the two half boxes, as shown by the dotted lines in 
Fig. 14. 


Fig. U.—Thickness or Iteverae Moulding. 

• Moulding Screivs. —The pattern is screwed into 
the sand- •See Jig. 8. 

Odd Sides.— This term is give# fo the practice 
of taking off two impressions from the one setting 
of patterns, - so that when the patterns art; taken 
out, tBey "can *be placed irf thiref or odd side 
without re-arrangement. 

Flowers^ Insects, l[c.— 1| i J sometimes required to , 
copy nature from natural objects, #ueh as ajmtteriiy 
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a flower, a bird, in short, anything which can be 
consumed by fire. The object is suspended in a 
box," And "surrounded with a compound of brickdust 
and plaster of paris—two to one in water. The 
mould is placed in a furnace to consume the pattern, 
•which being done, the metal is pouted. 

1 Mixing and Pouring Metals .—This is yet an open 
subject. "The.-method commonly adopted for brass 
isi-to melt the least volatile metjil first,, and to plunge 
the more volatile under the liquid surface with the 
tongf, in small lumps and hot, in preference 
lqyge pieces,- which are djpt to thicken the copper 
aijd cause it to set. We say hot, for the least 
moisture adhering to s cold metal would preatc 
danger from being driven off in all directions. Wc 
say under the surface, so as to prevent loss from 



Fig. 16.- Method of Pouring Brass. 


jts volatile nature. ^To»prewent sucli loss, charcoal 
and" broken glass "havj:' been employed in layers 
above the metals. 

*Tf the metal or* alloy be tot) hot, the casting will 
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bo*discoloured or “sand-burned.” The best cast¬ 
ings arc produced when tlfe metal is at such a 
heat as will cool quickly. The heavy castings‘tttke 
longer to cool, and, conseqdfcntl]^ should be poured 
last. Care must bo taken to skim the metal. Fig. 15 
shoits the method*of pouring brass. ^Small work is • 
poured vertically, large work horisontallj. 


ALLOYING, 

AND TAE PROPERTIES OF Til?. METALS CONSTITUT1MI 
THE ALLOYS. 

The* metals fonn part of the element* of nature, 
are decompounded ISodies, and distinguished from 
the other elements by their lustre, &c. 

• The Lustre is so characteristic as to have formed 
the comn»o»expi«ssion “metallic lustre.” 

Weight is also a rough distinguishing charac¬ 
teristic. 

Jj'usibility is a property eqmmon to, all metals. 
Before some metals are fendied fluid by heat, they 
become ps^ty ; such is an irfujeatibn of malleability. 
•The following Table gives! degrees (Fahr.) of 
heat at which metals fuse:— 
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Tin . . 

442° 

Bismuth i . . 

Loud . . ... 

497° 

012° 

Zinc. 

773° 

Antimony ( t 

810*' 

Sibj ,,r 

1,873° 

Copper ... 

1,996° 

•Gold . . * 

*016° •• 

Ron (Gust). 

2,786° 

Nickof .... 4 . 

2,800° (about) 

^Manganese. 

3,000° (about) 


* Malleability, or the prtpofty of being beat out 
into tbin plates without cracking or breaking, is 
common to several metals. The order of r- ISa- 
bility is as follows, beginning at the most mai¬ 
lt :-.ble:— 


Silver, 

Zinc, 

Copper, 

Iron, 

Tin, 

Nickel. 

Lead, 



Ductility is also a property ffiund in some metals. 
It is allied to malleability, and often confounded 
with it. It is the property of being drawn into 
wit*. The following is the order in* 'nkich the 
metals are ductile:— 


Iron, 

Tin, 

Copper, 

Lead, 

Silver, 

Niqjrol. 

Zinc, 



Tenacity, or the resistance to being pulM asunder 
•uy the force of tension* varies exceeding]^ in metals. • 
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The order of tenacity, beginning with the most 
tenacious, is as follows:— “ 

Iron * ' ' ' ' 

Copper ...*.. t 302 
Silver ... ... ?37 

Zinc # . ...... 109 • 

Tin.* . . 34 

Lead . •. .*27 


Brittlene&s, resulting from hardnesses a property 
%lso met with; and wlnge the brittleness is not 
'extremoi hardness is in favour where subjected to 
th^tgpce of compression. 

All metals are conductorl of heat and" elcctrieityf 
and on becoming liquid evolve heat. 

As a. general rule, the substances (elemonts) of 
nature unite together in fixed and definite atomic pro¬ 
portions, thereby forming- new compounds. Metals 
unite’ with non-metallic bodies, and obey the same 
general law; but metals, when united with metals, 
appear to form an exception, though much doubt 
exists on the subject. They seem to mix in any 
proportion, %nd are thereby modified; possessing 
thereafter properties which fit them for many pur¬ 


poses in commerce and art. These compounds, being 
considered af present non - oj^emical bodies, are 
classed Together under tht Frkich term of alleys.. 

The best, known and most feerficeable dj all t£e 
alloys are tjiose composed ’of] eopper and zinc, to 
which have been given 1 the term brass, fior mosf 







3'J i 1 THl. BRAaSFOUSDF.K’8 MANUAL. 

purposes it is better than copper, being less liable to 
discolour, harder, closet in grain, more workable, and 
fusible at a lower degree of heat. It is infinitely better 
than tine, being harder, more durable, closer grained, 
less tarnisbable, less brittle, and of bolter colour. 

This alloy is formed by fusing- together the twe 
metals, copper and zinc, in a crucible. The copper, 
requiring 1900° of heut to melt, is fused first, and 
die zinc, which only requires 773°, is afterwards 
introduced. If greater heat is used, the metals will 
vaporise and cause loss. The zinc is intrjjfjff^od 
immediately before pouring; if allowed to remain 
long in the furnace, much of it will pass up the 
chimney. In adding the zinc in mass, care must 
be raken to have it warm and perfectly free from 
moisture, to prevent danger. 

When the alloy is cast in heavy blocks, it is iound 
that the heavy metal subsides in sotting, that a 
greater proportion of copper is set in the under 
half of the casting, and thus the composition is 
redder below, and whiter above, co pi’event which 
some parties have recommended that the casting 
be fe$; bat it is not easy to see how feeding will 
affect the surface qjfa block, which surface is set 
before-the interior, tin interior alone being capable 
of being' fed. Ae letting in accordanae with spe¬ 
cific gravity occursother alloys. oTlie greater 
'the difference between thd specific gravities, ‘the 
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greater is the difference between the composition 
of'tho upper and lower portions of the casting. 

There are two properties which are of grfcat value 
to castings, and which are easily 4 >igduced in brass. 
The first is ^shargness, and is obtainable by the 
addition of a littfc lead (from one quarter to two 
per pent.); the secohd is hardness — bushes, for 
example, requiring it,—and it is produiftd by a slight 
addition of tin (from .point nothing to point eight 
per cent.; thus forming ternary alloys. 

¥2i»j'ollowing table of brasses presents at a glAice 
the proportions of the composition, the* colour (ho* 
alloy presents, and the name under which the emp* 
pound ifi known:— 


BRASSES.—PitoroimoNs and Results. 


Coppei^. 

Zino. 

Colour. 

• 

Description. 

Wire. 

Fumes. 

Gold 

The gold wire of Lyons. 

1 ib. ! 

1 oz. 

Rod 

The jowellers’ gilding alloy. 

The platin. 

1 „ ' 

- 


i >■ i 

#■; () 

Beep yellow 

Rich sheet-brass. 

t „ 

1 » 

Pinchbeck, Bath, similar. 

1 » 

5 „ 

1 Bright yellow 

Dutch alloy. 

i,, ! 


Bristol sheet” v 

i „ 

^ „ 


Good brass wire. 

1 „ ' 

S „ 


Good ordinary brass. 

1 „ 1 

» „ 

Full yellow 

Muntz’s extreme. • 

1 » ' 

HI „ 

„ „ 

Sheathing. • 

1. j 

1 ii ' 

12 „ 

n „ • 

Tale yellow 

Speltlt solder for cfpper or iron. 
Dipjlng-hrass. 

i „ 

Hi). 


Speklr solder for brass. * 

1 .. i 

2 ■>. 

Whitish 

Watcimgilfers” brass, cryatallirfc. 

1 » ! 

8 

- 

I^i-fjioy, • 


Tho next most serviceable class of alloys is that* 
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eomposed of copper and tin, to which the terms 
bell-metal and bronze are given. Of themselves, 
these miHals are.too soft and flexible for most pur¬ 
poses ; when united by fusion, the compound is very 
hard, brittle,, and sonorous. 

Bronze is qf great antiquity. It has been used 
for weapons, guns, tools, gongs, and bells foretime 
unknown. Tin improves eastings of copper. A 
little zinc, in addition, ptoduces better results. A-’ 
little brass adds brilliancy to the colour. Lead dulls 
and destroys it. It is necessary to heat th#"»tiii 
•before addihg to the copper, as it is apt when cold 
produce a lump at the bottom of the crucible. 

The particulars of fhe different bronzes, are set 
fofiii’in the following table:— 


* SIMPLE BRONZES.—Proportions and Results. 

- - -i. 


Copper. 

Tin. 

Colour. 

, Description. 

1 lb. 

Q l 6 0Z. 

Reddish yellow 

Ancient nails. 

1 ,» 

i- 

Soft gun bronze. 

1 „ 

1-3 „ 


For mathematical instrumentHf 


1-5 „ 


For toothed wheels. 

i<” 

2- 

r Yellow rod 

Ordnancef ^ ♦ 

1 „ 

2-3 „ 


Hard weapon and tool bronze. 

„ machinery-bearing bronze. 

i „ 

2-5 „ 

e 

z 1 „ 

3 ’ v 

Bluish red 

Soft, for musical bells. 

i „ 
i „ 
i „ 

3-5 „ 

*' * 

4'« „ 

Ash grey y 

>, gongs. 

„ house-bells. 

„ laager hells. # 


«■ „ 

Dark Rrey/t 

•* „ the largest bells. 

£ 

7\ ,, 

Whitf sh I 
Whiter' f 

Ancient mirrors. 

1 „ 

»■ „ 

Speculum bronze.o 
.PewtererB’ temper.' 

, 1 ,, 

32- 

Whiter still > 


■ The Japanese*who are great bronze-workers,'add 


lead, zinc, and iron to their bell-metal, with wonderful 
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effect. ’Their name for those compounds is Kara ham. 
The following" arc the proportions they use:— 


KARA KANE. -(Bell Metal.) 


Copper. 

Tin. 

Zinc. s 

- 

Lead. 


Quality. 

. CO 

.^4 

. 0 

Mj 

■ 


60 

15 v# 

• 3 


B4m 


60 

18 

6 . 

¥ • 





0t 

For small bells they employ the “first quality, 
"mid for large bells tho.third quality. • 

There is another kind of bronze, known as Fon- 
t:u "Tuoreau’s Bronze, in which zinc predominates. 
It is said to answer well for chill moulding, that is* 
for pouring in metal moulds, by which method 
is rendered very homogenous. The crystalline 
nature of the zinc is entirely changed by theWMi- 
tion of a small proportion of copper, iron, &c. *Thc 
alloy* is hard, close-grained, and reseiAbles steel. 
Moreover, it is more fileable than either zinc or 
copper. The following tablo presents the propor- 
tibns in use:— 


POlfrAlSEMOKEAU’S BRONZES 


Zinc. 

Copper. 

Cast iron. 

* Lend. 

60 

8 

L 

• 

. 91 

8 

0> 

i « 

92 w 

8 . 

4 

0 

92 

7 


.0 

. 97 

21 

,v 

0 

97 

3 

0 

• o»i 

0 

i 

0 

99 

i-. 

* ■ 
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The union of copper with leud is usually termed 
“pot metal.” Lead lias the tendency to separate 
fr<Jm copper, and cannot be employed in larger pro¬ 
portion than 8 oz. ( to l‘lb.'of copper. Arsenic aids 
its fusibility. !fin, in small proportion, improves 
the alloy. The following are {he ordinary bom- 
pounds :— 


Lend. 

r Coppei. 

Description. 

07 . 

. U>. 

• 

2 

1 

Red ductile alloy. 

4 

1 

do. 

(i 

1 

Dry ]>ot metal, or cock alloy. 

7 * 

1 

* do. but shorter. 

8 

1 

Wot pot metal. 


'lie following table presents some additional com- 
pOKSfls for special work :— 


Iron.* 

]Jr;r»t. 

Zinc. 

Tin. 

Lead. 

Copper. 

Description^ 




0‘O 

1 

* 1 

Mortar alloy. 



1 

1*0 

1 G 

if 

Socket alloy, Steven- 

* * 




t 

son’s. 



0\> 

1 5 


1 

Pump metal. 



0 

2 "> 


1 

Suspending metal. * 


2 


l-'» 


1 

Wliccl work. 

t 

1-5 

• 

Ik 

2*3 


1 

Tuning* work. 

oi 




1 

Keir work, forgoablo. 

0-02 

• • 

00 * 

• • 



Aich metal, resists 
soa-water. 

00-3 


0-5 

0-0£ 


ij 

Stojro metal, for 

.. 

i 


_ -Z 


1 

pumps. 


‘ Of the. abovf c«n;pi|tmds the keir met^l is capable 
of being made iuto»an^ shape by the {jammer, and 
•is fit for proppller-tlades,. ‘sheathing, and bolts. 
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T'ie aich metal is saul to be stronger than copper. 
Bterro metal is said to stand |5,000 lbs. to tbo square 
inch. 

In using iron filing* employ 'a little corrosive 
sublimate for fixing it. 

Of all the alleys, perhaps no class* has occupied 
more attention than the white glloijs. First, as a 
substitute .for silver, and secondly, ns'a^eource ol 
i solder, these compounds have been very successful 
and have added very much to (ho industry of oui 
country. The following table presents the most 
impoi u.-nt.:— 


Tahle or White Alloys. 


£ 

"3 

a 

i 

CQ 

N 

d 

H 

•d 

Ml 

t 

§ 

1 

'c 

! 

« 

Description. 



lb 

l\VI- 

lli. 

:t>. 

lb 

lb. 

lb. 

• 




10 



I 



Niekel, or Genian mlvei. 


lo 


1.5 

0 


• 1 

1 

•» 

While copper <>t China. 

Queen’s iuetal. 



i 

11m. 

40 


1 

0’*> 


lh itannitt metal. 



10 

2 

1 





While button metul. 



. - 


1 5 


i 



Solder tor bell metal. 

1* " 


i 


0 0 


0-15 



Do. liras?. 




.. 

1- 

0-5 : .. 



Du. tin. 

1 


o’-;. 

..A 






Do. silver. 

1 


o-# 

.9 






Do. • do. 

4 






1 



Do. 

1 

8:55 


o-ir. 




165 



D <4 Mokume. 

French cotn. 

950 



00 






M. Pilijrot’s coin alloy. 

000 



100 






Do. do. 

800 



200 1 







0«* 



5° 

100 



50 



k Do. do.® 

800 





100 


| 

Do. do. 

805 



72 



93 

A 

Do. do. 

l 100 



... 



30to50 



Gm Alii ta id"' 

_ 

_ 


• 


_ 






The suDstituting oi-zinc fot 1 copper in silver alloy! 
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gives' greater fusibility to the alloy. Some sr&li 
Swiss coins contain zinfl in their composition. 

Another very, interesting alloy has lately come 
to us from Japaii, called shnJcdo. It is composed 
of copper, with from one to ten per cent, of gold. 
On being polished it is boiled in ajbrontre, which we 
shall describe troop g the artificial bronzes, present¬ 
ing a bluish'-black colour of great beauty. 

There is another interesting alloy being tried ii 
America, but which little concerns the brassfy under 
being the introduction of a richer metal withiron, 
which is said to render cast iron doubly strong! 

The employment of arsenic into alloys requires 
tnV'ise of a good flux to unite it well with the other 
metals; that flux is commonly nitre, or one part 
nitre and two of tartar. The alloys made with 
arsenic are ^hiefly for speculums—that is, telescope 
mirrors. • 

Table op Speculum Alloyb. 


Silver. 

Brass. 

Copper. 

Tin. 

Arsenic. 


• 

32 

14 * 

5 * 


4 

32 

13J 

H 


* , 

6 

2 

1 



82 

i 

1 



3 

ii 



" i 

t 64 

29 


i 

I ' 


15 * 



In usidg arsenic, ij mist be introduced into the . 
Sl'uciblc wnen the miiture js in a melting state 
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Being in a coarsely-pounded slate, it is tied up 
into a paper bag, and let int<a the crucible by a pair 
of tongs. The whole mixture requires to he stilled 
with a birch rod till valours ceaso to rise. Avoid 
breathing or inhaling while the vapours appear; as 
soon%s they lire ofer the allby is ready* for pouring. 
Arsenic renders alloys white and hard? 

Th*e alloys containing arsenic shouk^be tetken out 
4 >f the flask as soon as properly set, and placed in hot* 
•ashes, apd in a proper place for protracted annealing. 

It is said that speculums are sometimes made 
from ptiuina. It is also orfrecord that platina, plus # 
iron, forms the composition of some Spanish gun-^ 
barrels, which never rust, and that ijon and copper 
may be coated with the composition. 


BATHE WORK. 

The Lathe .—Lathes are almost endless .in variety; 
yet^onc principle pervades yill ordinary Tathes, 
whether propelled by foot yr steam. For .brass- 
founders’ purposes, the common srtliilhry lathe, of 
somewhat ligjit make, will beftouad most useful. The 
following woodcut represents, typically, an ordinary 
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lathe, the cross or slide bar a b, generally fixed® tc 
an iron stand, is mad% of iron, with its top surface 
planed. , On this bar arc fixed the heads and rest. 

It is of the utmost knpdrtance that c r>, e f be 

# * 



Fir. 16.—Lathe. 

% in one and. the same horizontal line. Thb cfntok n 
is made to unscrew, so as to allow different sizes and 
fofcns of chucl^ to be used on the same lathe. The 
ch^ -head is always furnished with a loose and 
fixeij pulle}’, for the shifting of the belt. In the 
better clas* of lathes a cone takes the place 6f the 
loose and fixed pulleys; iu 'which case a corre¬ 
sponding cone is necessary on the driving or counter 
shaft, lly this means different speeds arc attainable, 
to»suit differcnt,classes of work. V i Ktfejjrescnt the 
three principalgprts of a lathe, viz., the chuck-head, 
the rest, aijd the popit-head. 

Chttcks.-j -These a^i screwed to the spindle c d, 
and are either of ir^n, lead, or ftood.' I*or most 
purposes, iron *cl»<iks are preferred; they'are per¬ 
fectly round, and ccyitaili a number of l^ples for bolt? 
.and screws. Chucks'are made with sliding plates, 
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wfilah yield to the tool, for turning ovals and ec¬ 
centrics. Some of those arc* very elaborate pieces 
of workmanship, and produce wtirk ofi endffess 
beauty. When work cab not be fixed to the chuck 
by screws, wedges, or spikes, it can be fastened by 
a ceil lent composed of— 

8 parts rosin, 

1 part yellow wax, 

Brickdust, q. b. 

Rests. — These consist 1 ® of two paj-ls; viz., the 
socket, with a ground or planed sole for the slide- 
bar ; .outlie T, to revolvg and fix at any angle*rc- 
quired. These Ts are constructed of various forms,' 
to meet the various requirements, as shown below. ' 


roint flat. 



For many purposes light slide-nests are superior 
to the ordinary hand-rest figured above®; and as it 
is geaeralljr made self-acting, Vic work pan often be 
left alone, to execute itself. 0 ' 

The principle of the slide-itst consist^ in the 
tool being «carried along the* work by a screw,, 
which screw can be wbrked by” tUb motion of th,c 
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latiic, and so rendered self-acting. By unifier 
screw, the tool is mafic to approach the work or 
reeede from it "at pleasure. Small slidc-rcsts arc 
found most convenient for fixed-shaped tools. 

Pop it or Puppit-head .—These require to be well 
, made, havidg nicely fitted spJulies?,’ heavy* fly¬ 
wheels, and screws for fixing ut top. The soles 
require Se^grouud or planed, und have provision 
—as also the rests—for fixing fast to the slide-bars, 
such as a screw with large scroll nut. 


LAJHH TURNING WOOLS—LOR BRAIl.. 

Nairom Took—These aro used for breaking out, 
thfft is, in the*first pij>eess. a is sometimes made 
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Fig. 1-. 


fr ojn an old square file, and Ji from a ti'gmgulai' file; 
c is a pointed *tool, a little rounded; » is a gouge 
breaker; b and f are handed tools. 



Broatj Tools .*—-Those are used for finishing. 
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W^Sre the double line is shown, Fig. 19, the tool 


i 



i 

Fig. 20. 


is gaound to an angle* of 80° ; wlierc the, single line 
is drawn, the tool remains at 90°. Se@ Fig. 20. 

Springing, Planing,' and Hollowing Too’s .—Thtf 
springing tool, a, acts as a scraper, to remove all 



n c a 


Fig. 21. 

roughness; and, from the spring which i,t possesses, 
the form or shape of the work remains untouched; 
b is a jjlauing tool for “thin outs,” and leaves the 
wfirk beautifully smooth; o and n are hook tools, 
for hollow \i»rk. • 

General Remarks on Lathe h'ptVe. —It will he 
observed that hrassfounders’ turning tjols are of 
very simple forms, confined generally t|> roilnd or 
fiat, right or left handed side tools and hooks—all 
of which resemble very closely tk# toTSls for. tumiag 
hard wood,*excepting that* th» angle is different. 
The angles we have given above #are the ^finished, 
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angles, that is, when sharpened; they are generally 
ground to the angles c? 60° to 70°. 

Should the work, on being chucked, not bo per¬ 
fectly concentrij, g nafrow tool must be employed 
to rough it out before resorting to the broad finish¬ 
ing tools; but whore a large number of articles 
of the same kind are to be' turned, it can .com- 
monly "Bh arranged to have them well formed, 
elean cast, and truly chi|ckgd, in order to avoid 
waste of time roughing out, and so allow the 
mofi to proceed at. once with a fixed tool to finish 
,the work. 

» Rings or markings are very apt to appear on the 
wofk when brand fiat ^tools arc laid close (\own on 
th*»*est, cutting equally keen on the tool’s whole 
surface. Thin goods vibrato and sound like a bell 
under the <fircumstance. 

To give the tool proper rotation, the tool is some¬ 
what held in the operator’s hand, and never ^llowed 
to be at rest, the fingers being kept over the rdbt 
and under the tool. The tool should n8t ho allowed 
to incline much* in case of turning the work out 
into furrows. 

Turningeibout the/est in its socket 'is, t as muck as 
possible, to be avoided., Iff is commonly retained in 
a^parallej posit!on*t# the mandril, and fa«e or hollow 
( work turned from *n arm-rest running nearly at 
light angles to the mandril. • 
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Pushing tools are sometimes burnished at the 
edges, so as to act as burnishers. 

In forming the tools for the slide-ihst, the rough- 
ing-out tools require to 6e siightjy^rounded at the 
advance corner; those intended for finishing are quite 
sharp. To save the springing of the tool, it should 
be grasped as near the cutting end as possible. 

Turning Tools for other Metals. —Zin^ requires the' 
same tools as brass; copper and bronze require the. 
lools used for iron; load, tin, pewter,'and the other 
soft metals, require the tools employed for ^>ft 
wood. 

Lathe-Boring, Widening, and Countersinking. —„ 
These are accomplished bj the cg'dinary drills, 
wideners, and counter-sinks, introduced into a etek 
on the chuck. The popit-head, with its boring 
flange?, is moved along by its screw with great exact¬ 
ness. Pulleys and wheels are generally chucked, 
and a stationary drill thrust through them by the 
popit-head. Branches for tapered work are usually 
made fivcjskfcd—4lio angles requiring to be mare 
obtuse than in turning took, and tlio velocity of the 
lathe less in boring than in turning. 

All br ass-wbrk is wrought d\y. 

Sevens. —'There is great diversity in the manner 
of making screws. Combs dre i(fa greater or le«s 
extent in coi#mon use. Thl work is chucked ; and, ^ 
by the aid of an arm-rest, tfie -comb is mpved to*’ 
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and fro, so as to torm tne tnreaa. The gcsf^ral 
form of such, tombs ischere shown. 



9 Fig. 22.—Screw Combs. 


Traversing mandrils are also in use' for making 
•screws. In this caso tlmwqrk moves, and the to4 
is fixed. Screws are also formed bv stocks snd dies* 
anil with the screw-plate; but for many jrurposes 
• the ordinary screwing machines and sciew-cutting 
^lathes are found of great sorvico. Screws and 
spirals may, hawever, Jie constructed by an ordinary 
latfc* when a slide-rest, &e., cannot be commanded. 
The plan is to rule a piece of paper, the pitch of the 



Fig.23.—Mode of Cutting Screws. 


screw or spiral Required, and paste it to the rod, as 
in Fig. 23j chisel the line so formed, and the groove 
thus formqji will guieje the turning tool. 

The following table gi*8 the nftmber of* threads 
to the inch wlflchsig now generally employed in rela¬ 
tion to tlie diameter anil Jcnown as Mr^Whitworth's 
table 
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Standard Tables. 


! i 

A 

a 

A 1 

i 

5; i 

* 

1 

inch diameter. 

20 

18 

10 

14 ! 

12 

11 1 10 

9 

8 

tlireada pei*inch. 

n 

M 

u 

1 ! 

15 

i« j*; 

$ 

.. « 

ijjtch diameter. 

7 

7 

0 

0 

0 [ 

5 ; 4g 

i\ 


threads per inch. ' 

1 -1 


-’3 

!* 


! 1: H 

f 


inch diameter. 

1 i 

•1 


31 

3| 

11 3 

3 


thrfads per inch. 


For finer threads, the following may#bo adopter 
instead of Mr. Whitworths:— 


28 


U:. 


lc" 1 *!! 


inch diameter. » 
thready per inch. 


Screws rue sometimes cast^ and npts very fre 
quently cast upon screws. 


. FILING. 

The file is a tool of very great antiquity. It io 
cut, bj T hand oi; machinery, by percussion, and after¬ 
wards' 'tWnpcied. <fThe moi|t oil, which is on all new 
files, is apt to collect the filiVigs^ jjnd»should "have, 
sprinkled over it powdered chalky before usiiftr. 

The sorts aclapted to brass-foundry work are float, 
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bastard, and smooth files: they are roun^htlf 
round, square, flat, hjnd, equalling and rufflers, and 
v'ary from 4 tA 14 inches. The handles and mount¬ 
ings are sometimes bent, and formed to answer 
the respective work which they arc intended to per¬ 
form. 

Files are onlj intended .to work .by advanced 
strokeS,'the,pressure should be relaxed in withdraw¬ 
ing the strokes; they should not be used siijf,- 
wards. 

t The proper position or height at which the work 
can be best wrought depends upon its Small 
work should be vice-height; mid-sized work should 
be elbow-height; lar^e work should be from 2 to 3 
iwijres under elbow-height. 

Of late years there has been introduced a filing 
machine for flat surfaces, very much after the-motion 
of a nibbling machine, by vAhich the work is per¬ 
formed with great rapidity. Where a great deal of 
flat work is done, such a machine is a valuablo. in¬ 
strument. The files used for these ^machines can 
either be the' cpmmon file or a very broad file made 
for the purpose. For flat work, grinding can some¬ 
times takp the place*of filing. 
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GRINDING. 

The stones used for grinding are varieties of sand¬ 
stone^ commofdy fi'ojn the coafdistricts, and known as 
gritstones. They arc -of a hard, *lose"-grained, yet 
sharp nature; should he uniform in colour ,«fid free' 
frqm veins. According to these properties are the 
stonos of different localities suited to the different 
kinds of grinding work. 

These siL.js are commonlj driven by steam power. 
The velocity, when great, is attended with danger 
from accidental fracture. It is usqpl to provide 
against tfiis by bolting to the sides of the stone jpai 
plates and rings, being careful to interpose felt, can¬ 
vas, or nther soft material between the bolf$ and the 
stone. 

Wet grinding cuts quickly, and prevents the grain 
of the stone being choked with particles of metal. 

Dry grimlijjg cuts more slowly, leaves a smooths 
skin, but gives off a considerable amguut* of dust. 

Small stones are moved with treadles, or with 
crank-handle. 
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EMBRY BELTS. 

Tire emery bolts arc now doing much to take the place 
of the grindstone. Having an ordinary belt-pulley on 
the driving shaff of the shop gearing; and another 
belt-pulley an a stand placed on the floor, the leather 
belt driving the latter isj before being placed on the 
pulleys, brushed over on the one side with glue, and, 
while the glue is yet hot, saturated with emery; the 
belt, being placed on t&e pulleys, is nfllfready for 
work. The grinder holds the work almost close to 
the pulley o\#u' widely he sits. A second belt should 
**-ays be in readiness to replace the one in use. 
These belts are found to be more speedy in the execu¬ 
tion of work than grinding on stones. A vefy greal 
amount of filing is saved by resorting to the emery 
belts. For some purposes emery wheels take the 
place of belts. These generally consist of a satu¬ 
rated endless "band fixed round a vooden wheel, 
which wheel revolves on its axis in the lathe. 
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REVOLTING BOX, 

A method long used for dressing shot and polish¬ 
ing chains is-for sttoe purposes of the brassfounder 
a great acquisition. Ij; consists essentially of a poly¬ 
gonal-sided iron drum, with an axle passiitgjhrougln 
the ends. In one of the sides is a sliding door, or 
grating,.to admit or take out the castings. The (nds 
are sometimes grated and sometimes solid. The 
drum is h. J e to revolve on Its axle by means of pul¬ 
leys and belt from the ordinary shop gearing. The 
castings are inserted as they come from the dressing 
shop, the'door closedfirmly, and the revolut ion allowed 
to go on, without attendance, for so many hours, ac¬ 
cording to the nature of the work. Promthe grated 
door, or ends, a considerable amount of brass dust 
drops into a receiver below, and is afterwards col¬ 
lected. When the work has been duly polished, 
it will bo foujid tlyit little more requires to be doije 
to it. after coming from the revolving Jrtim. 
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POLISHING. 

Brass work isspcftisheA by hand labour with emery- 
cloth and ojl. Flat surfaces must be rubbed straight; 
no curling marks whatever musffbe seen. Tubes are 
polished lengthwise. Circular work is polished from 
edge to ceijR'e. The use of cork or wood, in straps, 
cubes, or balls, for wrapping‘the emery-cloth upon,‘is 
of absolute importance. These straps, cubes, and 
Mils are also employed with baize, for_ finishing 
with rotten-stone or whiting, to give greater lustre. 
Straps, cubes, and balls are also coated with buff- 
leather, for polishing with crocus and oil. Polish is not 
sWltduch imparted by strength as by light and rapid 
friction. When the work is not to be lacquered, a 
minute quantity of oil is allowed to remain on the 
surface to prevent tarnishing, but the amount must 
not be so great as to appear oily. , 

Brass wbrk is also polished by revolving wheels 
covered with tjie best hide or old ta’nnecf’ietrther. Lea¬ 
ther tanned by the modern quick processes absorbs 
too ipuch oil, and becomes too soft for good polishing 
leather. *The harder the leather, J;he’ pore^kze is 
imparted to the work. , The leather is soaked in water 
for a feir hours bef6re bfing glued and tfleked down to 
the wneel, in order' that it may contract and become 
.hard On drying. The tack's or nails must be with- 
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draton^before use. limery, crocus, <Sc., are used on 
these wheels exactly as on straps. 


* CHASING. 

“ The art of chasing,” says HoltzapffbV “ may ba. 
considered as the sequel to that of forging”—less the 
*re& heat; “ but the varfcut hammers arjd swage tools 
now dwindle into the most diminutive sizes, and are 
required "fas many shapeams may nearly correspond 
with the minute detail of the most complex works. 
Some are grooved and checkered at the ends, and 
others are polished as careftlly as the planishing 
hammers, that they may impart their own degree of 
perfection and finish to the work.” 


MATTING. 

This is a process allied to chasing, and most fre¬ 
quently performed on metal patterns. It is simply 
the indenting' of miniature hSllows by means of a 
round-pointed chisel, and Snaking the surface like a 
file—less th* sharp points. ^VoA'of this qjfture re¬ 
quires no finishing on its surface; but on being cast 
is ready for dipping. 
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CLOUDING. 

This process was first introduced by the elder 
Jloltzapffel. ( It consists of mixing charcoal with 
water, and pouriiig on the fade of polished brijss so 
as to produce a great variety of circular marks. 
> Slate pencil is employed tq, fill in portions of the 
cloud. The work when dry is ready for lacquer¬ 
ing. 


BURNISHING. 

This process imparts the highest possible finish to 
brass or other work. The principle on wLieh this 
p»ocess depends seems to be, that t luual and highly 
polished substance will, by friction and pressure, 
impart to .another substance its own polish. The 
softer the substance 'acted upon, the duller wijl be 
the surface. 

» All wtK'k infended to be burnished should be highly 
finished before the burnisher is applied,«or the work- 
will be loaded witk'fuhows.' 
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Burnishers are made from hardened steel, and 
mostlyVihaped like a flattenedj round file. Some are 
mounted Hke spokeihaves, with aiAl withhut foot¬ 
straps ; others are bent at right ajigjes : some are in 
the form of hooks; while a few, for long straight 
surfaces, are'atlashcd to a spring-polo from the * 
ceiling. • ’ * 

Burnishers must be kept scrupulous]^pffiished bc- 
f ivcen buff-leather sticks with crocus and oil. WkiltF 
"in use,.they require the application of a lubricous 
•substance, such as sour beer or vinegar water 


ANNEALINCi. 

Work should he annealed before it is dipped. 
Work tfhicli has not been soldered is heated to red¬ 
ness over a ^liargoal fire, and allowed to cool v«ry 
slowly, say for two hours. Work ttfnch has been 
hard soldered requires five or six hours’ cooling pro¬ 
cess. Work which is soft soldered requires* to ba 
mmeaTSd bdfore Soldering 
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ULEAJNSlfMi. 

The annealing yracess "cleanses from oil and nearly 
all impurities except ^hen tlie ^ork is afterwards 
handled. Shojild fui’ther cleansing be necessary, the 
r work is boiled in potash water.' 


SOLDERING. 

For the most part, this process is analogous to glu¬ 
ing. The edges of the metals are freed from their 
co atin g of oxygen, and united by a more-fusible 
alloy, or metal; thus in 

Soft Soldering .—The solder is an alloy of 2 parts of 
tin to 1 part of lead, fusible at .340° ; or, for cheap¬ 
ness, the proportion is sometimes 3 to 2, fusible at 
334°. This substance is applied with a hot. copper 
bolt, or by blowpipe flame. Heat, however, would 
soon cause the edges of the metal again to* oxidise ; 
therefore, the edges are covered with a substance 
having a strong attraction for oxygen, and disposing 
the metal to unite to the solder at a low temperature. 
Such substance* arj called fluxes, and are chiefly 

* Borax, Muriate of zinc, . 

Resin, Venice turpenilne, 

Sal-amnAnii , Tallow, or oil. 
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*5Por'brass or other similar alloy, resin, stfl-ammoniac, 
and nnu-iate of zinc are thej proper fluxes. Should 
the worths heavy and thick, the sifldering requires 
to be done over a charcoal fire iji prder to keep the 
tool heated within proper limits. The surfaces are 
as well to be'tinned before ^soldering; in some cases 
simple dipping into ar pot of melted solder effects the 
purpose, but the dip must be done j^teflitly to 6e* 
affective. 

'/Am, in some hands, is difficult to sblder, from the 
fact that it is apt to withdraw the tin from the solder¬ 
ing bolt, Ac. and copper having a stronger affinity. 
for each other than tin and copper. The proper flux 
is muriate of zinc, made bj dissolving small bits of 
zinc or zinc drops in* muriatic acid mixed with •an 
equal bulk of water. 

Tift and lead require resin or oil as th&flux. 

Pewter requires a !lux of oil, and may, in addition 
to the soldering-bolt process, be soldered by u 
(lift-rent of heated air. 

Britan#ia«netai should have muriate of zinc ft* a 
flux, and be soldered by the blowpipe. 

Iron requires the surfaces tinned before being 
soldered. 

Soldering per ie. —Thi^process is performed J>y first 
heating the* articles to be solfiersdj an3 then pouriitg 
. on very Kot«netal till a union i* effected. Lead and _ 
brass are capable of being united*in»this way. 
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7 able or Solder Alloys, and the Heat at which W:i 
I Melt. 


T?n. 

• 

Lead. 

4 Meltt at 

1 part * 

0 


25 parts 

558° Fahr. 

1 » 

10 „ 

511 „ 

*1 „ 

s 

511* „ •' 

1, „ 

3 „ 

482* „ 

L „ • 

2 „ 

•441 „ 

1 „ 

1 pai-t 

370 „ 

’ 4 parts 

2 parts 

334 „ 

'2 „ 

1 pail 

340 „ 

3 „ 

1 

. 356 „ 

4. „ 

i , 

305 „ 

6 „ 

i 

378 „ 

6 » 

1 ,» 

-|— 

381 „ 


Table of Bismuth Koldekb. 


Tin. % 

Lend. ^ 

Bismuth. 

Melts at 

4 parts 

4 parts 

1 part 

320“ Fahr. 

3 „ 

3 „ 

1 „ 

310 „ 

2 „ 

2 „ 

1 „ 

22!) „ 

•part 

1 part 


254 „ 

2 parts 

1 „ 

2 parts* 

236 „ 


5 parts 

3 ,, 

202 „ 


Hard. Sobering .—The alloy used in hard solder¬ 
ing is made«f(pm equal parts of*copper and zinc; 
much of the zinc^ however, is lost in the process, so 
that t]ie retd proportion is not equal parts. The 
alloy is a§ain heated over a charcoal fin*; and 
broken to grqpulations^n an iron mortar.. A dif¬ 
ferent psiportion is* used. for soldering ‘copper and 
•iron, viz., three-fourlhs zinc tp one of copper. The' 
commercial name is'“ spelter-solder.” 
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‘The flux employed for spclter-soldor is borax, 
whichNqan either be used separately, or mixed, by 
rubbing, cream % or mixed with (the solder inf a 
very little water. * , ‘ 

When the work is cleaned, bound, fluxed, and 
speltcred, tte whole is subjected to a clear charcoal 
or coke flip; or what is now kccoSiing far more 
general, convenient,' cleanly, and miifcageable, *»* 
fellows blowpipe. 



Ffe. 24. 


The air passes from a boilows propglled "by the 
foot Ihrough a* Fig. 2^- The gas passes through 
n, and the # flamo can be directed ta*any,j>oint, pn 
account of ^ts being hingSd aj c c. Th^ flame can 
be extended by using several, stands, or^by con* 
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strueting several burners on one stand. The ht»t 
is much greater than ( from charcoal, can h-„ regu¬ 
lated at pleasure, and kept at £he same 'omperature 
for any given timfe. 

In the process of hard soldering, the water should 
be driven off by gentle *heal; the* fusiSli of the'flux 
soon follows ; 'a glassy substance appeaj's after the 
ftoth, whis^f/ in its turn, is replaced by the alloy in 
fed liquid firm; the blue flame from the ignite^ 
zinc informs the operator that the solder now fuses, ’ 
so that as soon as the work is flushed with solder it 
must be withdrawn, allowed to set, ani*-cooled in 
jvater. 

The common blowpipe is eminently useful to the 
br^gs£)under, and should be mastered early. The 
cheeks should form the bellows, the wind coming 
from the mguth, not directly from the lungs. * 

The composition of the hafd solders has been 
given among alloys; the only other which requires 
notice is one suited for brazing steel. Its composition 
is 

19 parts silver, 

1 part copper, 

1 part brass. 

Before tfie metals are placed in the furnace? they 
should “be covejed Qver tpith charcoal dust. . 
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PICKLILG. 

When the work is quite free from grease or other 
impurities, it is left for an hour or two in a glass 
or earthenware vessel containing 

1 pari nitric acid, 

3 parfe water, 

and afterwards scoured with a brush'quite clear,., 
using fine sand and water. Some work requires to 
be scoured with pumice-stone and water. 

In many^ases, and as a matter of economy, the 
old nitrous acid, diluted with water, from the, 
dipping process, is employed # as the pjpkling liquid. 


DIPPING. 

W^len the work is pickled, it is immersed for an 
instant in pure nitrous acid; a bright surface is*at 
once imparted to the metal or alloy. 

• On no account must iron or wood be qmployed in 
the process^ of dipping. If dippers are* used, they 
must be of brass. 

At times*some confusion occuftftty Hsin^ihe tern 
“aquafortis* uidiscrimina^ly to nitric and nitrous 
adds 
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BRONZim 

This term takcs*ifi origin from the Italian, and was 
first employed by a school of aAisls <i» denote the 
brown paint t.pou,, their statuary. The term lias 
j^oen extend’d so as to include- the chemical star’ll or 
deposit applied to metals, for the puipose of imparl¬ 
ing to them ai} antique apfieatancc. 

This process has been little developed till within 
the last few years. Mostfof the process® have been 
kept secret, and, consequently, a general dissatisfac¬ 
tion has existed for some time. The want of some 
standard process, which wilj produce rap'id and 
certain results, with a choice of tints and colours, 
is much to be regretted. Should the author.have, 
in an hum£le measure, mapped the course or pointed 
to the resources, he shall only have done a duty 
which was demanded by the times. 

J^early afl that has been published oy the subject 
of bronzing-A-save some variations, and a few receipts 
unworthy of the paper on which they are printed 
—is here collected from a variety of sources; but 
mainly from Messrs. Coolej, Holtzajiffel, tlnd Napier, 
of Britain, an£ Messrs. J.arkin and Overman, of the 
United States. Most of the published bronzes re- 
»quire djys or hours to accomplish their work. 
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]?* Vinegar alono. 

2. Aqiufortis, dilute. 

3. Sal-air^ »oniac, strong solution. 
i. Livers of su’phui, solution. 

5. Hydrosulphuret of ammonif. 

G. Bichloride of platinum. 

7. Sal-ammoniac -f- viyegar (4* sajjt). 

8. fcxtl-ammonia# half-jumnd; nitrous acia, one-tmru quart; 

water, two-thirds quart. 

9. Hfll-ammoujac, one ouneo; verdigris, two ounces; vinegar,^ 

one pint. 

10. Sal-ammoniac, three ounces; salts of sorrel, one ounco; 

• • 

, vinegar, one quart. 

11. Sal-ammoniac, one part; c.oam of tartar, three parts; salt, 

six parts; nitrate of copper, eight parts ; hot water, twelve 
parts. 

12. Corrosive sublimate, one ounce; vinegar, one pint. 

13. ltlaeklead, or ciocus -f- water; coat the metal, and burn* 

over a fire. 

11 SulpKuret of potassium and water, set in Hat dishes, and ttjj 
metal suspended over it. Etfeet, same as No. 5. 

15. Muriatic acid, six pounds; oxide of iron, two pounds; yel¬ 
low arsenic, one pound. N.JB. Immerse; allow to stand 
moist till quite black, or the colour required; wash ; dry 
in sawdust; and brush with blacklead like a grate. 


Since tfie foregoing was written, tlie following lias 
appeared i i\,Tig} Engineer of February 14, 1868:—• 
“Although no alloy presents a pore agreeable 
appearance to the eye than brass when it is in a 
high state of polish, yet the facility withowliich it 
tarnishes has rendered it* necessary to colour or 
bronze it,' especially in those irihtences where its* 
use exposes it* to the liability oi being frequently 
handled. Many of our readers nd doubt remember the 
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time wheri all scientific instruments, such as theodo¬ 
lites, levels, circumfepmters, sextants, amj-tiumerous 
others of a snallcr character; used i^'ine drawing- 
office, were all* manufactured bright, os it is termed. 
At present the best makers universally bronze in¬ 
struments of the former class, and though they have 
not absolutely renounced tile manufacture in. brass 
of those belonging to the latter, yet they invariably 
recommend, and justly top, those made of white 
metal. The reason that it was not until compara¬ 
tively recently that brass was coloured or lacquered 
is probably because it takes a layer -f colour very 
badly, and without certain precautions when a coat- 
irg is laid <n, the lejjxst shock will suffice to causo 
ti tc scale off. Some interesting details have lately 
been published respecting this very practical subject 
in a German contemporary, illustrating the methods 
employed in obtaining a colour of any required tint. 
An orange tint, inclining to gold, is produced by- 
first polish ing the brass, and then plunging it forli few 
-oeeonds into a neutral solution of crystallised acetate 
of copper, care being taken that the solution is com¬ 
pletely destitute of all free acid, and possesses a 
warm temperature. J Dipped into a bath of copper, 
the resulting tint is a greyish green, while a beau¬ 
tiful vjolet is obtained*by immersing it for a single 
instant in a solution of chloride of- antimony, and 
rubbing it with a stick covered with cotton. The 
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temperature of the brass at the time th6 operation 
is in process has a great influence upon the beauty 
and delicacy’«of the itint; in the hast instance, it 
should bo heated to a degfee «> as jutt to be tolerable 
to the touch. A lyoirc appearance, vastly superior 
to that usually sepn, is produced by boiling the 
object in a sdlution of sulphate of copper. According 
to the proportions observed between j.at- zinc aucf 
thi copper in the composition of the alloy, so will 
flao ttlrts obtained vary. In many 'instances it 
requires the employment of a slight degree pf 
friction, with 'a resinous or waxy varnish, to bring 
out the wavy appearance characteristic of moire* 
which is also singularly enhanced by dropping^ a 
few iron nails into the hath. There arc two methods 
of procuring a black lacquer upon tho surface of 
brass. *Tho»one, which is that usually employed for 
optical and scientific instruments, consists in first 
polishing tho object with tripoli, then washing it 
with a mixture composed of ono part t >f nitrato 
of tin and. two parts of chloride *of t gold, ami 
after allowing this wash to remain for nearly a 
quarter of an hour, wiping it off with a linen cloth. 
An excess 0 / acid increases ?ho intensity of* the 
tint. In the other method, copper turnings, are 
dissolved in nitric acid until* the \i#id is saturated;* 
the objects are immersed in the*solution, cleaned, 
and subsequently heated Vioder&toly aver a charcoal 
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fire. This process must, be repeated in order to 
,produee a black colour, as the first trial /only gives 
a deep green, and the finishing toi:;h is to polish 
with olive oil.' -Muclrpaius are taken abroad to give 
brass objects ‘ an English look,’ for which purpose 
they arc first heated to redness,, and then dipped in 
a weak solution of sulphuric acid. Afterward*; they 
arc immWsod in dilute nitric acid, thoroughly washed 
iu water, and dried in sawdust. To cfl'eet a uni¬ 
formity in the colour, they are plunged inter a bath 
consisting of two parts pf nitric acid and one part of 
rain-water, whore they arc suffered'io remain for 
several minutes. Should the colour not he free from 
spots and pitches, tW> operations must be repeated 
r iHit‘il the desired effect, is produced.” 

The Japanese polish their brass, and boil it iu a 
solution -famposed of— 

Sulphate of coppor, 

Alum, and 

■riligTi" 
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The following tables exhibit— 

THE AUTHOR’S BRONZING LIQUIDS OF 1861. 
To be uml Joy% Hit ash by simple immersion. 
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( Brown, andi’vei^ 
| shade to black. 

Do. do. 

j Brown, and every 
( shuilc lo i»*d. 

A. do. 

Blow mull led 
Do. 

Dnik blown 
Yellow to red. 
Orange. 
Olive-green. 

Shift 

Blue. 0 


In the preparation of No. 5, the liquid n^ist be brought to toil and cooled. 

In using No. 13, the heat of the liquid must net be under180°. 

* • 

No. 6 ia slow in action, ‘•ik’ng an^otir to pioduce good results. 

The action of the others is, foi the riWt pa%, tyinediflte. 
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' THE , UJTHOB'S BRONZING LIQUIDS OF 1861. 
* To be used for Copper by simple immersion. 
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Jfr. Larkin stated in 1866 that, * fey the pur¬ 
pose of rendering the alloys, which are of a silvery- 
grey colour, iierfeutly^ sidtubAi as substitutes for 
copper, bronze, brass, an^ other metals, the colour 
proper to the metals of which they are intended 
to b<? substitil.tes is imparted to thonf by means 
of aqy solution of copper. Tho» hydrochloratc of 
copper is found to answer best. 

“ Firstly. For giving the alloys a blackish-bronze 
it)Ii m%J .lioy are treated with a solution .of the salt of 
copper diluted with a considerable quantity of water, 
and a small quantity of nititc acid may be added. * 

“ Secondly. To impart a lead or copper' colour, 
add to the solution of the salt of copper liquid am¬ 
monia and a little acetic acid. The salt of coppgr 
may be dissolved in the liquid ammonia. 

“ Tliirdlij. To impart a brass or antique bronze 
colour, either of the fhrec following means may be 
adopted:— 

“1st ‘A solution of copper, with some acetic acid. 

“2nd. The gioang before described fqr copper colour 
with a largo proportion of liquid ainmwfia. 

•“ 3rd. Water acidulated with nitric acid, by which 
beautiful bluish shades may Ife produce^ It-must 
be observed, howS^or, thij last process can only be 
properly employed on the *jfllo^,whi»h contain a 
portion of cogper. 

“ In either of these mefcCbdspf qol^uring, a solution 
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ammonia. The quantities of each ingredient have 
hot been stated, as tlfose depend upop the nature of 
the alloy, the shade or.hueqlosired, and the durability 
required. 

“ The bluish-bronze colour may be’ suporad'ued to 
the red or co'pper' colour, whereby a beautiful light 
-'■olour is ..produced on the prominent parts of the 
article brolized, or on the parts from which .the 
blackish-bronze colour m'iiy liavc been rubbed-off.' ~ 

“ These new alloys may be used as substitutes lor 
various metals now in g&ieral use, sucl^as iron,-lead, 
.tin, or copper, in pipes and tubes; and bronze, brass, 
and copper, ip machinery and manufactories, as wa ll 
fyr most of the other purposes for which more 
expensive metals are employed.” 

Brass obtains a very beautiful drab-bronze by being 
worked in moulders’ damp sand for a short time and 
brushed up. 


LACQUERING. 

This process is simply varnishing for the purpose 
cf protecting the' colour of the metal, atid should be 
applied within an hour after dipping o* bronzing. 
The. lacquer, dike all otWr varnish, consists of « 
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solution of gum or resin; ana wnen coloured, it is 
so by the introduction of other substances, usually 
another gum <jr resin.. 

The Materials. —Thcs# sulj&tniyfrg should be kept 
in separate and well-labelled bottles, both in a dry 
stat^ (excepting liquids) nn5 in solution, so that at 
any .moment a requited tint may *be produced. 
Beneath, we give a lisfrof the materials j tycir natumr 
a 1^1 properties will be found in their proper place. 

The laequei == Shellac spirits of wine. 

Othor substances Turpentine, spirits of, 

• „ varnish. 

• • • ' Mastic varnish. 

Canada balsam. 

B ... Tyro-acetic ethci 
Dwg^n’s hloud. 

C =■ red . • ■ Asnotta. 

ited saunders. 

I Turmeric. 

Gamhogc. 

r/ — juaavit Saffron. 

I Sandarac. 

\Cape aloes. 

• 

The Effect^ of fight awl llcat on Laequers.-m- 
Throughout the whole of nature, light and heat 
produce wonderful effects. Some substances will 
remain as long as wished in the dark, butjrill change 
and explode whefl brought to the light. Lacquers, 
after a like prdcr, change ih* th\ iightTand^ become 
dark in colour; while heaf, fr<jm whatever source, 
sets up evaporation and^rontiuual change, 'there is • 
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a common practice of keeping lacquers in black bot¬ 
tles, to prevent the action of light; but thp lacquer 
might us well be ii/ clear yhite glass bottles, as 
the only colour ,tHpougJi wlfcieh the chemical rays of 
light will not pass is yellow. Therefore, the only 
bottles in which lacquers can be' kepi' free froln its 
action are made of' yellow glass or stone-ware. _ 
Lacquer«$>ishes and Brushes —Besides the above- 
mentioned bottles, there are required fiat dish # es, 
with cross rods and calhol-hair brushes. 
dishes should be made of plate glass, cemented with 
marine pbtP; the plate g'lass drilled, ajyl a glass rod 
inserted at the proper place, and also fixed with 
marine glue. • The brushes must have no tinned- 
pfcite/astenings. 



•Kg. as. 

Lacquer Room and §toje .—It is usutd to set apart 
a roonf for the jmrposflof lacquering, to be perfectly 
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fr§fe from dust, and yot adjaceht to ’thj finishing- 
sliop. T.his room is furnished with a hot-plate stove, 
with the coking-door and ashpit outside of the room. 
The ordinary construction i^ that? pf the foregoing 
figure, where the vent passes up the wall which 
diviSes the fiiiishuig-skop "from the "laequeriug- 
room. 

The flue passes to the front of the stoyj, and the* 
returns to tho wall. * 

•wjfcifcsometiracs belt or tollo away with the ordinary 
stove, and substitute a steam chest in the centre of 
tho 4-oom. Xhe steam clfhst need not Joe deep— 
usually about four inches—set on legs the height q£ t 
a table. The other sizes will depend ujjpn tlic amount 
of work sent through £bc lacquer-room. 

An iron canopy, hung with weights on pulleys, 
surmounts the stove or steam chest in order to con- 
fine the heat. A few" old dish-covers for tho same 
purpose, for small articles, will be found of service. 

The w8rk should be heated to the degree of boiling 
water, so as driye off all cold and moisture, uiy] 
cause tho evaporation of the spirits hi*the lacq upr. - 
"V^hen the work is too hot, it oxidizes. 

The following table gives in'dotail tho jyopoftions 
of thg various sdhstauces^employed in the manufac¬ 
ture of laoqu^rs; the broad princijlgi by nvliich colour 
is given to thfm will tie apparent at a glfhee, and 
'squire no explanation 
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Ta*LE of LACQUERS. 
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CHEMICAL .ANALYSIS OP PRECEDING 
METALS} AND ALLOYS. 

To Dissolve .—The metals and tillers' are soluble 
... * * * 
in certain ao*ds—jtyst of, them require a little time : 

the finerthey are rgduc&d before beinjj added to the 

acids, the sooner will the 'dilution be complete. 
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Copper, zinc, bismuth, ana mcKoi are boiudio in n^ric acic. 

Lead and antimony arc soluble in one part nitric acid with two 
parts hot water. 

Tin is soluble r%h\droehfyrie acid, 

To Precipitate :— 


Copper, tin, lcgd, bisrwuth, and aitfimony, when in acid solution, 
are precipitated wl^n there is introduce^ into the solution 
sulphuretted hydrogen $as. 


Zinc and nickel are precipjtatd® by hydro-sulplni^ct of ammon^ 

• * 

.When a precipitate is formed in aify solution, a 
Ctiwaisal union lias taken jfiace—two substances have 


united on account of the strong affinity they have for 
one another j^hey unite, not as an irregular muss, but 
iu definite atomic proportions or fixed amounts. 1^_ 


the preceding precipitates, the sulphu%of the precipi¬ 
tate unites to the metal and forms a ehemieaj sub¬ 


stance known as a Si'M’iiidb of the Mutal. 


Redaction to Relative Weights .—For the most part, 
these sulphides are composed of one gram or atom 
of sulphur with one grain or atom of the metal, ex¬ 
cept in the case of bismuth and antimony, where two 
grains of sulphur, unite with one grain of the mcf^}. 
By using the word grain, we do no# fhean a graiij, 
wjpight, but the smallest conceivable quantity or atom. 
Now, to find the weight of this atom, wljich no oue 
has e^er Been, a effbio inch ^pf the lightest known sub¬ 
stance, hydqsgen gas, is taken,a «ubic inch of 
sulphur, and^ve find that it fbke^sixteen of*tlie cubic 
inches of hydrogen to-^oise ,th? ojie cubic mch of 
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sulphur; so we say, the weight of sulphur is 16, and 
by the same process we find the weight of the metals 
to be—’ 


Opjyir 

. 31-" 

Zinc. . . 

.... 32-ft 

Tin . . 

. . • a 8- 

# Load . . 

. 103-f 

Nickel . . 

t . 29-6 

Antimony. 

/ . • . 129* 

•Bismuth 

.... 213* 


To Separate and Deternhne .—When it is tho*i«!j,i'8 
analysis of only one metal which is sought for, and 
that meta^ known, the dried sulphide precipitate 
.gontuins 16 parts of sulphur to the number of parts 
piayed opposite the name of the metal in the above 
l»i, except in the cases of bismuth and antimony, 
when the equivalent or weight for sulphur is 32. 

When, however, the object treated i§ complex, 
separation must take place. 

Tin is not soluble in nitric acid, and will remain 
behind as a binoxidc of tin; every 74 gi-ains* of 
\ghieh contain 58 grains of pure tin. 

„ Jf lead is'pVcsent, it is precipitated by sulphuric 
acid as a sulphate ; every 152 grains of which con¬ 
tain 104 gjains of pure lead. 

When copper is presqpt, it iS' precipitated by 
4 ulphuretted*hyd*o(f'en," washed with pqtash to dis¬ 
solve thet- antimony, or ftr^enic if present; every 48 
parts qf which qpntain 32 parts of copper. 
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If zinc is present, precipitation is fSrntcd by car¬ 
bonate of soda, and boiled; every 40 parts contain 
32 parts of zi^c. 

When it is wished simfily kiJPn what metal is 
present, the most convenient mode is to pound a 
grain weight*vf (Tie substance under examination 
with, about 100 grain? of borax *or other salt, and 
subject it to the blowpipe, ^>eo Plattner’sfJlIitcheirSf 
or.Eldcrhost’s works for instructions on Blowpipe 
Altlijws ; also the respective metals, at page 80. 


CLASSIFIED LIST* OF MOST SUBSTANCES 
USED BY BRASSFOUNDERS. 

MINERALS. 

Black-lead .—Obtained from CumbeflSnd, wkergjj 
e^jsts in a bed of trap-rock, alternating with clay- 
slate. It contains no load, but is carbon , the'samo 
substanco, chemically, as the diamond, except 
in a different condition, and ^i^taming a smalj 
proportion of,iron, in which%tafj it lias beA termed 
a non-cohesive alloy. Gonyueyci^l black-]ead is 
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often adulterated to* the extent of from 30 to 70'pci 
cent. 

Chalk. —Obtained florn thc f white cliffs along the 
south-east eoa^t"\if Epglapd. It is an earthy car¬ 
bonate of lime. When scraped down, it makes a 
better polishing substance than'the prepared thalk 
known ns whftingr 

Crocus.^* Obtained by calcining green vitriol, sul¬ 
phate of irbn, roasting, and washing. It is also pre¬ 
pared by precipitation with carbonate of so(fa»— In 
this state it is very fine. It forms a sesquioxide of 
iron, soluble in acids. 

Emery .—Obtained from the islands of the Grecian 
Archipelago, .where it is found at the foot of the 
jrinytive mountains. It is .a granular variety of 
corundum or adamantine spar. It ranks next to tho 
diamond in hardness. 

Plaster of Paris .—Obtained from gypsum by 
decomposition; it should be heated to dryness before 
being mixed, and used with as little water as possi¬ 
ble. It is muoh adulterated. 

Pumice-stone. —Obtained from Carnpo 'Bianco, one 
of the islands of Lipari. It is the green glassy fpl- 
spar tneltfjd by volcahie fire, and acted on by gases 
or watery vapours, and ejected as !i whitish, spongy, 
porous substance,/SettProfessor Silljjnan’s “Visit 
to Eurojfc in 1851,’.’ vo!. ii. p. 4. 

Sulphur.— Iipit^ c^ude state it is known as brim- 
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»stoile, It is an element of natifre, stlulihf in hot 
potash, molts at 218°, and is volatile above 800° ; 
burns with a blue flame, and leaves no residue.' It is 
obtained from flic .suJphido|of iron, J?$d, and copper; 
in a purer state from Sicily, where it is found imbedded 
in blue clay. It,is eiTiit.led from volcanoes, althoug i 
to no gjoat extent, in‘the form of sidphiflous-ucid va¬ 
pours, which crystallize sniff beautiful nc^ljc-shupeds 
crystals, crossing and entangling with on’Wnother in 
bii'li'intjind endless eenfusion. Tho connection be¬ 
tween sulphur and volcanoes may be so expressed. 
Heat oomes from (he sun, anil therewith electricity ; 
tho earth is charged with it according to the conduct-, 
ing of non-conduct ing nature pf the soii; when the 
electric current is retarded by a bad conductor,* 
such as sulphur,Boil heat is evolved; hence arise 
volcanoes, in sulphurous countries. In like manner 
thunder-storms ure simply valves for the escape 
of forces which would tear up the world by earth- 
ijuakct. 

Sulphur makes aij excellent flux in«the manufac¬ 
ture of brazing solder. It makes cxceiisift easts, aad 
is extensively used as a substitute for bat-ljud. 

Rotten-stone .—The sort commonly empJeyecfr in 
this country is, accirding to Holtzapflel, peculiar to 
England, and,is found in lajge .J^antitlbs both in, 
Derbyshire an^ South Wal.etf. Tj> is also detained 
froth Tripoli, in Asia Minor; and, is rauph used, u»der 
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the name 01 Tripoli, all over the world. It is found 
in small patches in some of the western islands of Scot¬ 
land; and fupishes beautiful specimens of the shells 
of the decayed plants foqthe microscope. This sub¬ 
stance was formerly believed to be animal infusoria, 
and has been much studied ol late, under the name 
of Diatomaeem. 

. ,Saw/s.-r-lirassfoundera’ rands are obtained prin¬ 

cipally fi'im Hampstead or Bellas!. They contain 
about 94 percent, of silex, Their properties ha'sheen 
already described. 

Whiting .—Ground and washed chalk. Its particles 
are very line, and hardly able to abrade. Its princi¬ 
pal object is,to absorb.the oil or grease from the work 
.previously polished by other means, and to impart a 
finishing gloss. 


META l.S. 

Copper .—Obtained from Cornwall, in England, by 
calcining and roasting the ore, which yields 8 per 
,, cent, or so of metal: wc raise about 10,000 tons per 
jjymum. About ten times as much is imported from 
Chili, Cuba, United States, Australia, and South 
Africa., About 80,000 tons per annum are usually 
exported from this country to British India^France, 
Egypt, and Ho^gud. t , 

Damp air, acid,vapoprs, ammoniocal liquids, and 
gasgg producq. grew; salts upon tho surface of copper; 
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""it is'also acted on by a weak solutioif o# common 
salt', while it is not acted upon at all by a strong 
solution. 

Copper is precipitated fjom foluticos by sulphu¬ 
retted hydrogen gas, giving a black deposit. It is 
also precipitated'by potash, soda, carbonate of soda, 
and ammonia,•yielding blue or bluiSh-grcen deposits. 
Ferro-eyanide of potassium gives a reddltsh-browri 
precipitate. In mass, copper and its alloys impart a 
given colour to the outer flame of the blowpipe when 
it is exposed to the inner flume. 

Ledtl .—Obtained from Derbyshire, in thp form oi 
sulphide and sliekenside ores. The term “slickensijjpi 
arises from the loose nature <jf the roiSc, which, qp 
being struck, comes tumbling down for hours, while 
a series of violent and dangerous explosions is set up 
and the ore left broken to tho miner’s hagd. 

About 70,000 tons are raised annually in this 
country. About half that quantity is imported chiefly 
from Spain and Sardinia. We export about 20,001 
tons to the Unjj;ed (itates, France, and*China. 

The atmosphere produces on lead a coating of esc 
bonate of lead. Pure water ^absorbs a portion o 
lead, and forms a poison. Lead is precipiRrtedfron 
solutions by sulphifretted hjjdrogpn gas, producing i 
black deposit > it is also precfpitaJwl by potajji, car 
bonate of soda* and ammonia, yielding a white preci 
pitate. Chromate ef potpsh gives" rise to' a ySllpi 
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deposit'; 'in'mass ft produces a yellow oxide on char¬ 
coal before the blowpipe. 

Tin .—Obtained fPom Cornwall, f from tho oxide, 
intermixed with qiijirtz.\ The ore is blackish, but 
white when pounded; it is obtained in largo^ pieces, 
being blasted by gunpowder. In the pounded state 
it is smelted andagain refined. Though the vires arc 
' much mital up with other 1 metals, as arsenic, tin, 
zinc, copper, &c., yet they yield at times 70 percent, 
of pure tin.' We raise about 10,000 tons a year, a'nd 
import about half that quantity, chiefly from British 
India; lyjhilc we export about 7,000 toils to Trance 
cud the United States. 

Air and water liavq little effect on tin ; acids pro- 
’ ducr rapid oxidation, and a,t the melting point it is 
converted into putty powder. A black precipitate 
occurs with sulphuretted hydrogen; a purple with 
terchlorido of gold. 

In mass, with equal parts of carbonate of soda and 
cyanide of potassium, as flux, metallic 'tin is pro¬ 
duced by theumier flame of theiblownijic. 

~»Zinc or'Spelter .—Obtained chiefly from Hamburg, 
Prussia, Belgium, and Holland. The ores are mostly 
carbonates and silicates, and are reduced by calcining 
and smelting. Zinc is vpry impufe, being imperfectly 
reduced ; There «4maining much arsenic and iron. 

•We,.Import abput ei5,000 tons pgr annum, and 
obtain from British minqs about 4,000 tons. The 
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'exports amount to about 8,000 tofts to Aritish India 
and France. 

Exposed to |he air, zinc becomes,groy from,a 
coating by oxygen. It is Jn'ittJe wl«c» cold; ductile 
at212“ to 300 u ; brittle again at 400° ; fus^s at 770 u ; 
while at 940° iVis converted into flowers of zinc. 

Polish, sodti, and ammonia produce a white pre¬ 
cipitate, soluble in excess of the precipitate. 

la mass, moistened \yth cobalt, it produces a 
beautiful green before the blowpipe. 

BASES ANI)*SAI,'|S. 

As a general rule, bases are oxides of meJjjl* 
and salts arc bases in union with acids.* 

Arsenic. —The arsenioiof the shops is an oxialo o! 
the metal arsenic. It has acid properties, and receives 
the uddit'onqj name of arsenious acid. 

Bichloride of Platinum.. —This is the motul plati¬ 
num in union with two atoms of chlorine. 

, Borax.— This is the bi-borate of soda. # It has a 
strong attraction f'o» oxygon when hftit is applied.* 
Used os a flux, it frees the metal from fts oxide, twd- 
allows the solder to have complete union, with the 
metal. 

Chloride of Zinc* also knojra a ^Muriate of Zinc .— 
This is form*d when sheet* zintUis dissolved in, 
hydrochloric «eid, filtered, anil c»ystalli*ed.V It’ is 
caustic, and used as a flu\. 
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Cream „oJi Tartar.—The bitartrate of potash.-' 
This is used to dispose one metal to adhere to another. 

Cyanide of, Potasmim .—The yellow prussiate of 
potash heated path the dr.v carbonate. 

Ferroeyanide of Potassium,.— The result of uniting 
potash with iron turnings and refuse animal mat¬ 
ter. It is tlio ycillow prussiate of potash. t> 

'■ Hyposulphite of Soda. —This is soda, plus hypo- 
snlphurouS acid. It is soluble to a very large 
extent in water. “ , ■ —- 

Muriate of Tin .—One ounce of powdered tin is 
dissolved in four ounces of concentrated muriatic acid 
bv means of heat, and when cold is diluted with an 
equal hulk of water. , This subst ance is used'to tin 
'Iroruand steel. The iron is.dippcd into the solution, 
and by its side a plate of clean copper ; a voltaic cur¬ 
rent, is set, up, and tin is deposited on the iron. 

Nitrate of Copper. —This is copper, plus nitric 
acid; crystallizes blue; soluble in water, and readily 
parts with its copper. 

, Nitrate of Iron. —This is iron> dissolved in nitric 
jwid to a syrfip. 

rerchlqridc of Iron. —This is rust, or oxide*. of 
irorf, diceolved in hydrochloric acid. Crystallizes 
red; soluble in water; yery corrbsive. 

PeroxidH of lion,'Hydrated .—Thi* is-the preci¬ 
pitate jfhijh is formed on the addition of potash .or 
ammonia to a eolation of sesquioxide of iron. 
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. Pltas/i is a crude carbonated of tfie .hfydrated 
oxide of potassium, and is obtained from America 
and Russia. It is also manufactured at liomd from 
the sulphate by roasting, jit is a sjjfbjig alkali. 

Protochloride of Tin. —This is an excess of tin 

• " • 9 • 

digested in hot*hydrochlorie acid. Its crystals are 
like needles. .It is a deoxidizing agent* 

Sal-Ammoniac. —This»is Tydrochlorate/of ammo, 
ilia.. Can be made either from gas-liquBr or bouo- 
liquor. . 

Soda. —A carbonate of sodium obtained from sea- 
salt. Tt is a ptrong alkali,^md, like potash, unites 
with oil, grease, or fatty matter, and is converted into 
soap. 

Stannate of Potash.— This is potash with stjnul* 
acid, which acid is a product of potash and per- 
chloride of tin. It is used for tinning in the same 
manner as cream of tartar. 

Sulphide of Antimony. —This is simply sulphur, 
plus antinVmy. In itself it has little action ; with 
potash, it deposits .red on copper; with acids, it^ 
action is frequently apparent. 

ftulphocyanide of Potassium.— Tins is mado by 
% • * 
digesting 3 parts of cyanide of potassiuji} with 1 

part of sulphur anti fi parts of water. The crystals 

are white,- deliquescent, soluble *i^wate-“ and finite 

w.ith the persists of iron. . 

"fersulphide of Arsenic. —This as formed by, sub- 
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limationci' trscnioas acid with sulphur. It is alsc' 
fqund native. Those formed by nature are yellow 
and red, and may bc»produccd by the receipt in the 
table of bronzvsdor brassy 

White-lead .—This is subcarbonato of lead, and 
is produced whenever sheet-lead ds aeted on ay 
vinegar. Commcfcial white-lead contains conUminn- 
■.'.ions of baryta, and sometimes chalk. 


OUMS, RESINS, AND COLOURING SUBSTANCES. 

Annottf :—Obtained from the seal of the Dixa 
-dkyl/ana of South America. It contains 

28 per cent, of reinn, and 
20 per cent, of colouring matter. 

It has the colour of flame, and possosses.,a strong 
smell. 

With pearlash the colour of annotta may be regu- 
.ated in solution; precipitated thereafter with’oil of 
.vitriol, diluted with 20 parts of ivatejj, and dried. 

„Cape ACoes .—Obtained from the aloe of the Cape 
of Good Pope. It contains a gum and a resin in 
mechanical mixture. In mass it is greenish brown; 
in powder it is a greenish yellow"; soluble to. a large 
extent in boilin^^atc's. 

Druagn’^jBlood .?-Obtained from various species of 
the genus Ctdrnm , principally from Vracana drlito, 
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6^ ’» ft ' • 

'‘‘■-or dragon-tree. One of these' treer growing at 
Oratava, in Tonoriffe, is said to be 6,000 years 
old at present.^ This ( plant is-iof very slow growth. 
The resin is of a rede colour, >al>lump dark, in 
powder blight, and yields transparent solutions 
soluble in otllor and alcohol. It is much adulte¬ 
rated! A factitious article is rflade'from shellac, 
Canada balsam, gum •benzoin, Sanders',wood, and 
Yejictian rod. ~ 1 

• Gamboge .—Obtained ffoiu the GracinicB. It is 
brought from Siam, is yellow, and soluble in ether 
and alcohol. , 

Gum Arabic .—Obtained from the aeacui-trsp-a£ 
Arabia, &o. Well known. , 

Gum British .—Chiefly used for giving adhcaionfo 
the sand for making cores; is obtained by exposing 
dry potato starch to calcination in a stove heated to 
400“ Fahr. * * 

Luc .—Obtained as a concrete juice upon the 
branches’of the Ficus Indica, &c., and is produced by 
the pimcture # of a» insect. Lac should be obtain^ 
os pale as possible; when required w%*te, it east bT 
bleached by passing a current^of chlorine gas through 
it, or by boiling the solution for a few rattuteS with 
animal charcoal, Altering tjirou^h silk and then paper. 

Resin.— At l ofter-producUit t^nakStg of turpen¬ 
tine. According to Liebig* all* resin a^ir^oxidized 
t=38Tntial oils. It is soluble i» alcohol. 
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iSa^SwJi-r-Cfrtaindd from the pistils of the saffron 
eropus. It contains a polycliroraatic principle. 

With alcohol it g*ves a gold -yellow e olour; 

With aulfthicric acid, ajilac colour; 

With nitric acid, a green colour. 

* < > , * 

Sarularac .—Obtained fropi the juniper-tree of 

Africa; it has a slight smell: it easily dissolves. 1 
’•Turmeric,'^— Obtained from the Curcuma tonga root 
of Ceylon. ‘It imparts browp to alkalies, and red-to 
acids. 


• SOLVENTS, ACIDS, ANI) OILS. 

• * 
jjjpjr&f'bf Wine , or Alcohol .—This is derived from 

malt. ‘ It is ccjnbustibk. pungent to taste, and has a 
penetrating odour. It cun Ije purchased free from 
duty, under the name of methylated spirits, and recti¬ 
fied as follows:— 

To every pint add four ounces perfectly dry pearl- 
ash ; shake the bottle occasionally for several days, 
decant tho clear liquid, and distil from a flaslc through 
i^Liebig condenser. Tho product should yield 90 
"per pent, real alcohol. 

Water ^detectedin spirits of wine by sulphate p( 
copper; w#od spirits, by potash. Under the name 
“Finish,” alcohol is sold containtue some resinous 

mattoV. 

• (• 

Pyroqfgtic^Ether* or * Acetone. —Thi» is made by 
the dif. distillutim-of, acetate of baryta in a shallot? 
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•reton, and at as low a^heat a^» consj,jt,ejif with its 
decomposition. The oil is separated from t ho product, 
and the latter rectified over quicklime, mixed' with a 

* t 1 , if • 

little animal charcoal, '{he proedss, is repeated-till 
the bailing point is constant, and the acetone pure. 

Sulphuric Add .—Oil of vitriol, a compound of 
sulphttr and oxygen* Well known. 

Nitric Arid. —Aquafortis', a compounded nitrogen 
with oxygon in the proportion of 1 to ;>.* 

Nitrms Acid .—The peroxide of nitrogen, having 
the proportion of 1 of nitrogen to 3 of oxygen. 

Hydrochloric Acid .—Marine acid, or spirits of 
salt, a compound of equal proportions of*nvd roqqn 
and chlorine. 

Sulphuretted Hydrogen .—Jtiquul parts ot sylpu-er 
and hydrogen. A highly poisonous gas. 

S/rech OH .—Formerly obtained from the wild or 
rape turnip, but now from the seeds of the Brassica 
vet pus. 

Sperm Oil .—Obtained from the head of the sper¬ 
maceti whaje.. Does not thicken by age or friction* 
The quality of oils is known from*tke amount Of 
soapy cream which arises whqp mixed wtyhpearlash. 

SAWDUSTS. 

<* •§ 

Sawdust .-*It is best ohtamed fiom boxwood, bo- 
• •• • 
cause it contftins no resinous swbstana^ 3Jho liext 

boat is from beechwood.. 
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ON THE RECOVERY OP BRASS PROM 
" THE A SUPS. AIJD $ WEE PINGS OF THE 

FOUNDRY. 

» 

The ashes and sweepings ave'g'cncn^ly sol^, the 
bj'assfounde^ not. troubling lpmsclf with details of 
recovery. ’•* ' 

In the ease of sweepings*they arc put into a tub 
with about four t imes their bulk of water and i ashed; 
lifts dust rises to the top,•and after the metal settles 
to the beg*mi, the bulk of the water is poured otf. 
r fhis process ij repeated till the water is pretty clean. 
TJb metal is allowed to dry^ then put' into a close 
crucible and melted. It is usually run into ingots. 

More eai'o is required with the ashes: the best 
smelters ffrind them before wishing, anil then pro¬ 
ceed as above. The metal obtained from the ashes 
is generally rich in copper, and it is usual tosadd Some 
zinc, in order tp reduce the quality. 

«%» Care musts Ik taken to prevent fine particles oeing 
•washed away. 
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ON THE RECOVERY OP QOPPER FROM THE 
1)TITI^G ; LIQUID r 

It must be evident to those rvho have rend the fore¬ 
going pages that, tke process of dipping brass, 
part of the ingredients mjst be dissolved in liquids. 

The best method of recovering the,l.oSs is by eva¬ 
porating the liquids to* a considerable extent, and 
introducing zinc drops in order that 'they may be 
covered over with eopper^in which state they gre 
melted in thc^tsual manner. 


ON THE USE OF SALT-CAKE. 

In smelting expensive metals, the use of a little salt- 
cake as a*fliBi: greatly improves the .appearance eft, 
the motal or alloy, the refuse uniting with the'salt- 
calt o to the surface of the crucible, and Is Skimmed 

I) x 1 



THE MtASSFOUNDEN’S MANUAL. 


"92\ 

WEIGHT OP BEASS. 

* 

V 5 . ' 

Thf.uk already eii sis n ta$e of weights for casi orass 
per square«fool, wliicli*has been published in auroral 
books. The qutlior lias had congidcrJble difliculty in 
attempting to reconcijp published * with 'actual 
weights, oil, account, no 'loubt, of the different 
proportions of copper and »ine used in its mitmffuc- 
ture. This will be found at all times a difficulty with 
alloys. . 

The flowing tables, however, are ealculatcd from 
ffS*- -^1 and repeated weighings at cardinal points, and 
are adapted to the present state of the.trade. 

Tlte tables on sheet brastf per wire gauge, brass 
tubings, bar brass, and brass wire, &c., will, the author 
trusts, b%found of considerable advantage. • 

The first two tables are drawn out in a pcculiur 
skeleton-like form, in order that attention m^y be 
directed taa sort of ratio which exists, especially in 
^heet brass t per wire gauge, and at tb« same time to 
assfet the memovy in recollecting those sizes which 
have even •weights. < 




TABLES OF WEIGHTS. 
Sheet Brass—Birmingham Wire Gau 









































K •^oo'" Long. 
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WEIGHTS OF COPPER? ZINC, TIN, AND 
IRON. 

Next to brass' and tho^allays rank copper, zinc, tjp,. 
and iron ia importance to the brassfoaiyler; and as 
these metals are always In demand, we bare annexed 
tho following tables of weights, which we have no 
doubt will be found of use* * 

Should thesS tables not furnish exactly the size^, 
required for any special calculation, | he result “’re¬ 
quired will b» found by taking the weight inwroufcht 
iron, and multiplying it by 


1*09 for braas, 
wS for copper, 
1*48 for lead, 
0'94 for tin, 
0-92 for zino, 
1*01 for stoel 
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Roimu Rod Zmc, One Foot Long, by Parts of Inches. 


thk biTasbplunder’s manual. 


/lot' 






















WEIGHTS OF TEAT) 

Sheet .Lead, One Foot Square, by Parts of Inches. 
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Pipes, (^\-e-ei^«th X iick. 
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Plates of Iron, One Foot Square 


IHE BRASsFOUNDlSK’tj MANUAL. 


JOS 





the beassfodndee’s Vanuai,. 


iU«| 







ran braWounder’b manual. 


>07 


Pounds Avoirdupois into Decimal Parts op CJnb Hundredweight 


qre. 

lbs. 

cwt. 

qre 

lbs. 

C9&. 

qre. 

<s 

lbs. 


jfcre 

lbs. 

• JL. 

cwt. 

0 

0J- 

■0044 

1 

0= 

-26 

1 

0fc,-5 

3 

0= 

•76 

0 

1 

•0089 

1 

1 

•2589 

2 

1 

•5089 

3 

1 

•7689 

0 

2 H 

*0178 

1 

2 

*678 

2 


•6178 

3 

•2 

■7678 

0 

3 

•0268 

i* 

• 3 

•2768 

2 

3 

•5268 

3 

3 

•7768 

0 

4 . 

•0357 

.1 

4 

•1857 

2 

4 

•6467 

«3 

4 

•7857 

0 

5 

*0446 

\ 

5 

•2946 

2 

6 

•5446 

3 

5 

■7940 

0 

6 

•0-535 

1 

6 

•303fi 

t 

6 

•6535 

3 

» ,(i 

•8035 

0 

7 

•062% 

1 

7 

•3125 

2 

7 

•6626 

i 

* 7 

•8125 

0 

» 

•0714 

1 

8 

■3214 

■2 

8 

■5714 

% 

• 8 

•8214 

0 

0 

•0803 

1 

9 

•3303 

2 , 

9 

•5803 

3 

9 

•8303 

0 

10 

•CT892 

1 

10 

•3392 

2 

10 

•5892 

y 

10 

•8392 

0 

11 

•0982 

1 

11 

■3482 

2 

11 

•5982 

3 

11 

•8482 

0 

12 

■1071 

1 

12 

■3571 

2, 

12 

•6077 

3 

12 

•8»i-r 

0 

13 • 

■1160 

1 

13 

■3600 

2 

13 

■6160 

3 

13 

•8660 

0 

14 

•125 

i* 

14 

•375 

2 

14 

■625 

3 

a 

•875 

0 

15 

•1339 

1 

15 

•3839 

2 

15 

■6339 

3 

« 

■8839 

0 

10* 

•1429 

1 

16 

•3929 

2 

16 

•6429 

3 

16 

■8^29 

0 

17 . 

•1518 

1 

17 

•4018 

2 

*7 

•6518 

% 

17 

•9018 

0 

18* 

•1607 

1 

18 

•4107 

2 

18 

■6607 

3 

18 

■si or’ 

0 

19 

•1696 

1 

19 

•4195 

2 

19 

•6696 

3 

19 

•lft96 

0 

20 

•1786 

1 

£0 

■4286 

2 

20 

•6788 

3 

20 

•9286 

0 

21 

•1876 

1 

21 

•4375 

2 

21 

•6875 

3 

21 

•9375 

0 

22 

■V>04 

1 

22 

■4464 

2 

22 

•6964 

3 

22 

•9464 

0 

23 

•2054 

‘ 1 

23 

•4^4 

2 

23 

■7054 

3 

23* 

•9554 

0 

24 

•2143 

1 

24 

•4643 

2 

24 

•7143 

3 

24 

•9643 

0 

26 

•2232 

1 

25 

•4732 

2 

25 

•7232 

3 

25 

•9732 

0 

2(5. 

•2321 

1 

26 

•4821 

2 

26 

•7321 

3 

26 

•9821 

0 

27 

•2411 

l 

27 

•4911 

2 

27 

•7411- 

3 

27 

• 

•9911 


Square Inchi* into Decimal Parts 0 / 1 F^Equarb. 










10§ 


THE BRASSFOUNDBR'S MANUAL 


Birmingham Wore Gauge, into Decimal Parts o? One Inch 


B.W.G. 

in i 

.B.W.G. = 

= in. 

p.W.G. 

==in. 

B.W.G. 

= in. 

No. 1 = 

•31 

No. 10 •= 

•13* 

No. 19 = 

= -042 

No. 28 =• 

•014 

2 

•28 

11 . 

■126 

20 

•035 

29- 

•013 

3 

*26 

12 

•109 

Cl 

•032 

30* 

•012 

4 

■24 

13 

•095 

22 

*•028 

31 

•01 

5 

•22* 

« 14 

•083 

'23 


n 

•009 

6 

•2 

15 

■072 

24 

•022 

33 

■008 

7 

V(87 

16 

•0t5 

. 25 

•02 

34 

•007 

8 

’•166 

17 

•056 

26 

■018 

t 35 

•005 

9 

■158 

18 

•om 

27 

■010 

36 # 

•004 


.Surface ok Tubes, One Foot Long, by Diameter, into Decimal 
Parts tr Square Feet. 


• * 


Bore.. 
Surface 

*T~ 

i 

■163% 

* 

•1963 

2291 

« 

1 

•2618 

H 

•2945 

H 

•3270 

•3slh 

u 

•3927 

B org.. 
Surface 

■ 42 I 3 

is 

•4680 

i* 

•4906 

? 

•5233 

•5890 

’2.} 

•6544 

2 * 

•7199 

3 

■7854 


.THE •HUNDREDWEIGHT RECKONER, 

AS IS USEFUL TO THE BRASS FOUNDER.' 

The Mowing tables reckon from 3c?. to Is. 6c?. per 
pound. -By doubling lie amount the,reckoning gives 
easily to 3$ per pouild, which emlyaces the limits, 
generally, ojja hrassfounder. 
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The Hundhed-^bight BgCKOinr. „ 
3 d. per lb., or 28 s. per cwt. $ * 
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Thb Hundredweight Reckoner. 
id. pur lb., or 37«. id. per cwt. 



is 

0 

4 

2 

.0 

is 

18 

8 

3 

0 

iB 

28 

0 

r i' 

„ 

9 

8 

1 2 

1 

>i 

19 

0 

3 

1 

„ 

28 

4 

1 2 

„ 

10 

,.0 

2 

2 


19 

4 

3 

2 

r 

28 

8 

1 3 

»» 

10 

4 

2 

3 

»» 

19 

« 8 

3 

3 

» 

29 

0 

1 • 4 


10 

8 
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R 

73 

8 

2 

24 

,7113 

4 

3 

24 

„ 1«3 

0 . 

25< 

>1 

35 

6 


25 


75 

•1 

2 

25 

M HI 

,9 

3 

25 

„ 154 

6 

21 

\* 

31 

l(l‘ 

l 

26 

„ 

76 

6 

2 

26 

,.116 

2 

3 

26 

„ 155 

10 

27 


38 

3 

1 

27 

„ 

77 U 

2 

27 

„ H7 

7 

3 

27 

,, 157 

3 


1_s- 
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The r HuNDiUBi^vEiGiiT Heckonek. 
la. 6 d. per lb.', or 168a. per cwt. 


It». 


(. 

d. 

qrs 

lbs 


t. 

d. 

qra. 

lbs. 

a. 

f 

qra iba. 

1. 

d. 

* ' 




1 

«• 

is 

42 

0 ( 

2» 0 

is 84 

c 

3 0 

is 126 

0 

1 

is 

1 

6 

1 

1 

„ 

4i 

6 

2 

1 

» 85 

6 

3 1 

„ 127 

9 

2 


3 

b 

i 

2 

„ 

45** 

0 

2 

a 

„ 87 

0 

3 2 

,‘, no 

0 

3 


4 

6 

1 

3 

„ 

4G 

6 

2 

3 

„ 58 

6 

3 3 

„ 130 

6 

4 


6 

0 

1 

4 

„ 

48 

0 

2 

4 

„ 90 

0 

3 4' 

,,132* 

0 

" 5 

„ 

7 

f 

1 

5 

„ 

49 

6* 

2 

5 

„ 91 

6 

3 5 

„ 133 

G 

6 


5 

0 l 

I 

6 

„ 

51 

0 

2 

6 

„ 93 

0 

3 6 

,,.135 

0 

7 


10 

'« 

1 

7 


52 

»3 

'-2 

7 

94 

G 

*'3, 7 

„ 136 

6 

8 

„ 

12 

0 

1 

8 


54 

0 

2 

8 

„ 96 

0 

/ 8 

,,138 

0 

\f 


n. 

6 

1 

9 

„ 

55 

l) 

2 

9 

„ 97 

6 

3 9, 

„ 139 

6 

10 


15 

'p 

1 

10 

„ 

57 

0 

2 

10 

„ 9£ 

0 

3 10 

„ 141 

0 

11 

’A 

V. 

G 

1 

11 

„ 

58 

G 

2 

11 

„ 100 

6 

3 11 

„ 142 

6 

12 


18 

0 

\ 

12 


GO* 

0 

2 

12 

„ 102 

p 

3 12 

<144 

0 

13 

« 

19 

6 

1 

13 


61 

G 

2f 13 

„ 103 

6 

3 13 

„ 145 

G 

14 


21 

0 

1 

14 


G3 

0 

2 

14 

„ IOC 

0 

3 14 

„ 147 

0 

15 

„ 

22 

6 

1 

15 


64 

6 

2 

16 

„ 100 

G 

3 16 

„ 148 

6 

16 


0 

1 

16 

„ 

66 

0 

2 

16 

„ 108 

0° 

3*10 

„ 150 

0 

17 

„ 

25 

6 

1 

17 


67 

6 

2 

17 

„ 109 

6 

3 17 

„ 151 

c 

18 

„ 

27 

0 

1 

18 


69 

0 

2 

18 

,, 111 

« 

.3 18 

„ 153 

0 

19 

)» 

28 

6 

1 

19 


70 

6 

2 

19 

„ 112 

G 

3 19 

„ 154 

6 

20 

„ 

30 

*?. 

1 

20 


72 

0 

2 

20 


0. 

3 20 

„ 156 

<J 

*21 

a 

31 

6 

1 

n 


73 

6 

2 

21 

» 115 

G 

3 21 

„ 167 

G 

22 

n 

,33 

0 

\ 

22 


«, 

0 

2 

22 

.,117 

0 

3 22 

„ 1*9 

0 

; 23 

» 

34 C G 

1 

23 

» 

76 

6 

2 

V 

n US 

t 

3 23 

„ 160 

6 

24 

„ 

36 

0 

1 

24 

I) 

78 

0 

2 

24 

f; 120 

0 

3 24 

„ 162 

' 0 

25 

n 

37. 

6 

1 

23 


79 *6 

2 

25 

„ 121 

,0 

3 25 

»»163 

G 

2£ 

27 

M 

« 

* 

40 

* i 

C ! 1 

26 

27 

it 

81 t *0 

82 6 

2 2G 

2 27 

„ 123, 
.,124 

0 

G 

•3 26 

•3 a 

„ 165 

tt 166 

0 

6 
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ON THY, SUBSIDIARY BOOKS® OF THE 
WORKSHOP. 

Perhaps at no ibriner perio^hasjhorl been a stronger 
desire othan at present, among manufacturers, to 
arrive at costs aft ' 1 prevent waste in tlio workshops. 
Tie mof? costly the meftils, the greater necessity there 
is for cheeks. The grbafor the com petition in ?! 
trade,»the greater necessity%r arriving*a.c’curatcly at 
prime oost^ 

We liope to place this important subject^e'env^ 
before flic reader keeping out of view tli«»ordinary 
books of an accountant, such as day-liooks and 
ledgers: these,are understood by bookkeepers, and 
require no remarks hefte. Should the reaflbr be 
ignorant of such,’ he can be supplied by any book¬ 
seller with wcjks on the subject We only impose 
treating of subsidiary or workshop books. First, 

THE CASTERS’ BOOK. 

Every morniugE-^basters have their metals weighed 
out to them froyi the store, and boote-d^s follow* 
GIVEN OTTT. 


Date. 

Copper. 

ZinCf 

Brass 

__ 

Tin. 

Lead. 

Total. 

1868. 

April 3 

t 

^lbs. 

112 

200 

lb«. 

50 

• 

100 

ll»s. 

81 

30 

ft*. 

% 

4 

lbs. 

d 

owt. 

<w- 

> 

0 

11)99 

2 U 

14 
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On tjva opposite page,/ and in the same linesf are 
entered evely evening the returns in lb-.. following 
manner:— ( 

‘ EE'UUr'iIED. 


Date. 

Fine 
Cu stiffs. 

Commn. 

Casings. 

Gates Copr. 

Zmo 

•Jin. 

Lead. 

Total. • 

Loss. 

1868. 

lbs. 

lllS. 

lbs. 

lbs. 

lbs. 

lbs. 

^bs. 

cwt. 

qrs. 

lbs 

per cent. 

Apr.3 


21 

33 

4 

2 

' 1 

2 

2 

1 

14 

2-1)4 

1 4 


m 

5G 


J 

0 

1 

3 

i 

0 

5 

j 2 05 


The difference betwiten the totals of tlio given-outs 
and the returns is entered in the last column, 
headed Ijv Loss, so as to show the percentage of loss 
every da£. Thus, on April 3rd, on 206 lbs. of returns 
therf'lo a los. of 7 lbs, which comes to 2‘64 pfr cent. 
On April 4th there are 9 lbs. of loss on 341 lbs., which 
comes to 2- 65 per cent. • 

At the bottom of livery pgge the cojumps contain¬ 
ing castings on returned side arc added up, and the 

summation carried over to next page: and this is 

A • • • • 
repeated until the end of each month, when the 

result will Show the amount -sL^fistJngs produced 

{hiring the rnonjh. At the end of each month obtain 

the following results:,— 

1st. Total weight of castings {reduced ;* 

2nd. Average loswper cent.; 

• 3rtt Tlu^proportionsXietwoon copper, *nc, See.., used. 

Tffeie *Asulfs are* entered into a fcsnlt-hook, to. be 
hereafter Explained 
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THE MOULDING AND CASTING' S1I0PS 
\EXPI£NSEi? BQOK. 

Ik this book arc entered,separate headings, 

’ every expense inside the Qasting and monldTng shops, 
except .(<>r ne^v plant, Thus, san^ls, toke, potties, 
wages, rent, interest on plajjjt, &c., are made up to the 
end of every month, taking care to cajrv to the fol¬ 
lowing moifth the quantities in stock, - ayd not to 
include thSse quantities in tho result, which result is 
carried, to the result-book as* 

4th. Tho oxpc* sea of moulding and casting. 

The interest on plant requires to be ^gt.cd ssJtsn per 
cent. Such articles a| brushes, which go ^peu to 
waste, are not included in plant, but belong to the 
general expenses. 

THE RESULT-BOOK. 

Is this bo5k ire collected all the results of other 
1 books, under headings, and bearing dut«s. Thus, from 
Ihc two books already named we collect-*- 

1st. The total weight of casting^ produced; 

2nd. Average loss per ^pnt.; 

3rd. The proportion bet woen copper, zinc, &c., used •, 

4th. The expenses of moulding ancf catting'— 

% A. \tagos; 

B. Another expense 

Having arrived at these results, we Hre able tc 
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arrive at,,the net aost of |he castings. Of course«tlie 
price paiVl at the time for the ingot mcts-lS will bt 
known. Thus:— . ^ 


1st. Total weight produced, one month, 3 tons 1 cwt 
3rd. The proportions anil prief’s being,— 

4 <3 

2 tons copper at SO . # \ . 

« It ton zinc „ #28 . . i 
84 lbs. tin - ,, 100 per ton 


28 lbs. load 


28 


l 

ICO 

•-28 


n. d 
0 < 
0 J 


3 15 
0 7 


. 102 2 
5 5 

4th. Wages and other expenses ....... 1 15 15 


2nd. Avellige loss 2*75 per cent. 


£3*13 2 


Dividin'g this sum by the weight produced, \v< 
arrival cleVF.ipence p;r pound as the net costof th 
casfw^s produced ; the operation being, 3 tons 1 cwt 
equals 0,832 lbs., and £313 2s. 8 \l. equals 75,15' 
pence. 


0832)75152(1 \d per pound. 
0832 


0832 

0832 

. 

•It jnust'nbw be perfectly clear that the same prin 
eiple girried *out in epch department will yield lik 
results. 

TEE DIPPING? ANB LACQTTEPJNG BOOK, 
f n h.oV tfverytliin* used duriug%ne mqnth, an 

all wages paid during the same period, together wit 
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projwrtTon of rent and interest on •plant, arsgcarried 
to result*'., opk as— 

5tl>. Expo^-os, (lipping and lacquering— 

A. Wages, 

It. All other expense^ 

> Tiled all goods passing frorfl these departments; 
b«ltig measured and reduced to superficial feet, are 
carried to result-book as— 

Gth. Suptwfici.il feet dipped ^imi lacquered.. 

Then the •expenses, difided by supel'fi^al feet, 
gives the c8st of dipping and lacquering per foot. 

TIIE’FINISHERS’ BOOK. 

In this book are entered all wages and eWry o' ii” • ex¬ 
pense, including rent and*interest on plant; amMroni 
this book are can led monthly to the result-hook— 
7th. Wages; 

Sill. All otflcr expenses. 

Under wages we only include wages paid fo pro- 
*ducers,"thut»is,«to those whoso time is entered against 
..the job at which tljey are working. J'he’wagcs of 
hon-producerd, sue® as labourers, aro entered along 
with other general cxpciisos. Exc&p^where there 
is alilust-furnace, the whole ex*ponse of th? angine is 
charged among expenses. Having^arrived at these 
results, tho.foll#wing proportion is struck^:-*- 
As one month* wages arc tdtiiiiynoiilfe’s‘fe#$ens». J , 
so is one* pound of wages to the expensgs on one 
poun'd of wages. 
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TJIE TIME AND, MATERIAL BOOK. 

In this boSk are entered together tljU'-tvorkmen’s 
time at theii; respect've jobs, or tbp sutii allowed if on 
piece-work, and' alljdic ipaterials used at said jobs. 


We have now, gone through afi the bo$s neces¬ 
sary to arrive exactly at tjao cost of work, from the 
moment the work is given out from the f tore or ware¬ 
house, lentil it returns to the store efr warehouse 
finished; and we have only to express the hope that the 
BTfangbment set forth'liere will bo found of servico 
to the reader. 

Thw is m connccted with the question of cost 
anttlj^r question of too much importance to bo treated 
of in a few pages, and which, therefore, we cannot 
Inter upon here, but simply throw it out that the 
readSF may think over it. The question is, What 
should the work cost ?—and this question is quite 
different from, What does the work cist? 


SUNDRY practical receipts. 

For Cementing Brass Letteisto Glacs Windows:— 

» 

16 ptfrta copal varnish, 

5 parts Srying oil, 

3 ^art^ turpentine, 

3 parts oil of ditto, 

5 parts liquid glue, 

10 jjaiU stucco.. 
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J*>r Fixing Metal to Leather* 

Wash the racial in hot gelatine, 

Steep the leather in hot gall-nut infusion, 

And lyiitn wtffle |jot. 

For^Fixiiig Metal to Mifl’ble^'Stone, or Wood:— 

4 partg Sarp(!hter$' glue, 

1 part i-cnice turpentine. 

For Filing Glass to Gla« :— 

A. Marine glue gives% black jcin. 

1* •Curd of milk, 

' Quicklime, 

Camphor. 

For Coating Aeid Troughs 

1 part pitch, 

1 part rosin, 

1 part plaster of Irfans (perfectly dry), 

Melted together. 

For Cold Tanning :-i- 

Tin -f- mercury:—Mix till soft and friable, clean with spirits of 
salt, and, whilo moiBt, rub on the above amalgam, and after the 
metal is tinned evaporate the mercury by heat. 

N.B .—Avoid using the above for dishes or pins. 

»•> 

For Cold BilverAg :— 

f part chloride of silver, 

3 parts pcarlaah, * 
parts c«nmon salt, 

1 part whiting. 

Clean the inetal with soft leather or cork, moisym c the metal 
with water, arid rulfron the above. *t\.fter the iteUfl^silv iid *' 
wash in hoi water slightly alkaline. 
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ItfDEX 


Acetone, 83. 

Aeida, 88; s! lphuric, 89; nitric, 89; 

nitrous, 89 ; hydrochloric, 89. 

Acid troughs, receipt foi coaling, 137. 
Aich metal, 37. , , 

Air fumnee eomotimes inted, 10; bow 
it differs from ordinaly melting 
/ furnace, 10. , 

Alloying, 29. . 

Alleyn, 31; of ctfjpe* and zinc, 31; bow 1 * 
formed, 32; oi .copper and tin, 31, i 
copper with lead, 38; compoumlJfor 
special wo!.c, 38; white alloys, 37, 
shakdo, a Japanese alloy, 38; 
American, -38; use of arsenic in, 
••RTTWilS*', 58 t 

low, CapejjV 

lysis of metals and ulloj’s, 7-1 
euling, 55.* 

Annotta, 88. 

intimod^ I’phidc ut, 85. 

Arsenic, 83 ; use m alloys, 38; recruit, 
30< tersulplude of, 85. 

AusteyY,,ateiit crucibles, 12. 

liases and sfalts, 83. 

/.ell metal or bronze, see Itrony. 

Bells moulded in loam, 23. 

Berlitfflfr tibles, 12. 

Bichloride of platinum, 83. 

Bismuth solders, tabic of, 58. 

Blacklead, 77. 

*• Blue pots,” 13. 

Books of the woikshop, 131; cast era 1 , 
131; moulding and casting shops 
expenses book, ’33; the result 
book, 133; the dipping and lacquer- 
f ing book, 134.; the finishers’ t«iok, 
136; the time and matcnol book, 136. 
Borax, 83. * 1 ® 

Brass, hqw formed, 32; sharpness^nd 
hardness of, 88; table showing pro¬ 
portions ol* copper and zinc mid 
results, 33; recovery of, from ashes 
and sweepings of foundry, 90; 
weight of, 92; tables of‘ weights of 
sheet brasc, 93; of cast brass, 94; ‘ of 
round cast roids, 95; of brass wire, 
of pkip b-usstube, 93; of sf.ra’ 
bras**ube, 05; of fluted lAass tube, 
98; of aqc ire bar brass, 96; of bruss 
balls, 98. 


Brass-foundry, general c^nstructw! 

qk l. i. 

Bmss letters, receipt for cementing 
them t£ glass windows, 136. * 

Brass ordnancq 26 „ 

BWltlcness ot metals, 31. 

Bronze, how formed, 34; table of pro¬ 
portions and results-, 34; Japanese. 
35; Fontaineny'.reHu’s, 35; coloui 
mg, 69. 

Bronzing, 62; Gcrpian process, 64. 
Bronzing liquids, 67; for brass, 67 
for copper, 68; foq-.inc, 68. 
Burnislung, 54. 

Cape aloes, 86. ^ 

Casters’ book, 13f. • 

Casting sli«», arrangement of, 3. 

Casting shop expenses book, 133. 

Casts, vanous substances used for 
taking, 9. 

Cementing brass letters to ^lass win¬ 
dows, 136. - 
• Chalk, 78. 

Chasing, 53. 

Chemical mialysis of metals and alloys, 
71; how to dissolve, 74; to precipi¬ 
tate, 76; reduction, 75; to Heparute 
and determine 76. 

Chloride of zme, 83. 

Chucks, 40. 

Classified list of substances used by 
brassfounderH, 77; minerals, 79; 
meiais, so; .bases and# salts, 83;, 
gums, resins, and colouring sub¬ 
stances, 56; solvents, acids, and 
Oi1b,, 88 ; sawdusts, 89. 

Clay, how modelled, b; fire-clay, 12. 
Clean snfg, 56. 

Clouding, 54. 

Coating acid troughs, 137. 

Coke as fuel, 13. 

Cold silvering, receipt for, 137. 

CqJd tinning, leceipt for, 137* 

Colouring und dippiim room, urrunpe- 
mem ot, 6. 

Colouring bronze, 69 
Combs, screw, 16. . 

Copper, 80; recovery of, from the dip¬ 
ping liquid", 91. 

Copper and zinc, alloy of, 31; propor¬ 
tions and reBiUts. 83. 

Copper and tin, alloy of, 34; propor- 
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tioniPand ^sulta,34; with zinc, lead, 
andtfpon, proportions and results, 35. 
Copper, nitrpto of, 84. 

Copper, weigms of, 97 I tables of sheet 
copper, 98 ; of plates of < opper, 98; 
of square bar copper, 98; ot round 
bar copper, 99; of copper tubes*p9 * 
of copjer balls, 99. • • • 

Core boxes, 23; how to dispense with, 
24. 

Cores, 22, Jame, 22; should ue vented. 
» 21; must be dried, 25. • • 

Co re sa nd, 18; to gi ve consistency to, 24. 1 
CdUffri Milking, 45, % 

dream of t inter, 84 • . 

><#us, 78. 

Jradbles, 12; common, 12; Hetlin, 
12; Stourbridge, 12; AustejV patent, ' 
12; blue pots, 12. ^ 

Crucible tongs, 13. 

Cyanide of potassiufi, 84. 

Decimals, 1nbIes*for conversions into, 
106; ounces inm decimal parts of a 
pound, K*. pounds into deciraul 
partB of one liui^redweight, 107; 
squure inches into decimal partB of 
one square foot, 107; ltemnngham 
wire gauge into docimal paits of one 
inch, 108; surface of tubes one loot 
long by •lameter into decimal parts 
of sqiiiu# feet, 108. 

Dipping, 61. • 

Dipping and lacquciing book, 121. * 

Dipping and colouimg mom, anangc- 
ment of, 5 . • 

Dissolving meta’s, 74. 

Dragon’s blood, 80. 

Dressing room, frnui^monl of, 4. 
Drying stove, 14. 

Ductility of metals, 30; order of, 30. 
Emery, 78. 

Emery belt* 50. # # 

Expenses book tor moulding ana cast¬ 
ing shops, 133. 

Pacing the sand, 18. * 

Ferrocyiinido ol pot allium, 8# 

Filing, 47; machine, 48. 

Finishers’ book, 185. • 

Finishing shop, arrangement of, 4 
Fire-clay, how composed, 13; sub¬ 
stitute for, 13. 

Flowers, moulding, 27* * 

Fontainemoreau’s bronzes, 35. % 

Fuel for furnaces and stoves, 13. 
Furnaces for b.assfoun^ie, 10; ordi¬ 
nary melting ’furnace, 10; stove 
furnace, 11; gas blastfurnace, 11; 
fuel for, 13. • 

Fusibility of gaetals, 29; table showing 
degrees of heat, 39. 


Gamboge, 87. 

Gas-blast fi#nace, 11. « 

•lass, receipt for fixing elks to, 137 
for cementing bragp letftrs to, 136, 
Grinding, 49; wet, 49; dry, 49, 

Gum Arabic, 87; Britilh, 87. 
(jutta-gutlia used^or taking impre» 
sions, V. ^ t * 

A un iii ad weight reckoner, from >V. to 
• Is. 6a. per pound, 108—130. 
liypifulplute of soda, 84# 

Insects, moulding, 27. 

Iron, nitrate oi, 84; perchloride of 
84 ; peroxnjp of, *4; weights of, 97 
tables of sheet iron, 104; of plates o 
0 iron, 105; of sqmuo bar iron, 105; o; 

round rod iron, 105; *f«flat iron, lot) 
sJiipaneso bronzes, 44, 39. 

, Kara kane, 35. • 

KeL- metal, 36. (j 

Lac, 87. 

Lacquer dishes and brushes, 72. 

Liwquer room, arrangement «, o, ; ".- 
Lacquering, 70; materials. 71; t dec 
of light and heat, 7lf J urok, 134. 
Lacqueis, table of, 74. • 

Lathe, 39; chucks, 40; rests, 41; popi 
orpuppit head, 42. *jr * 

Lat#o boring, widening, and countei 
sinking, 45. « 

Lathe, horizontal, 7. % 

Lathe turning tools for brass, 42 
narrow tools, 42; b^oad tools, 42 
spiingmg, planing, and hollowiq 
tool# 43; turning tools for othi 
metals, 45; sciews, 4^g^cre 
combs, 46; Whitworth's Tables h 
cutting screws, 47. 

Lathe work, 39; remarks on, 43. 

Lead, 81; tables of weights of, 103; < 
sheet lead, 103; of squaie bar lea< 
103; of round bar lend, 103; of leu 
pipes, 104. • 

Loam moulding, 2ft. 

Lustre, 20. 

Malleability of metals, 30; c#der c 

TO. • 

Matting, 53. 

Melting furnace, 11. • 

Metal, receipt tor fixing to le*th< 
137; to marble and stone, or woo 
137. 

Metal^m^hods ol mixing and poi: 

4ng, 28. • • 

Metals used by brassteunders, 80. 
Mf#eralfl used bytrasffmiftders, Us 
Medellin*, 6; materials" mpl^-ed; 6, 
tools required, 7; horizontal laths 
or turning-table, 7; clay, 8. 
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Models in clay, 8; wood, 8, metal, 8: 

gutla-per^’m, 0; stucco, . 

Mould, flo Die, how to make, 9; greet 
sana, 25. 

Moulding boxes, 15. 

Moulding sand, 17. 

Mouluing Bhoj), arringemcut o* 3; ex¬ 
pense book, 133. 

Moulding, apparatus ana materials, 10 
sand tor, 16: manipulation, 19; in 
loam, 25; bells, 25; statuary, 26; 
ordnance, 2B; thickness or reverse 
moulding, 27; screws, 27; odd sides, 
27; flowers, insects, &c., 27; mix¬ 
ing and pouring i etals 28. 
Monhhng-tub and tools, 15. 

Muriate of zinc, 83; of tin, 81. i 

n , 

Nitrate of copj sr, 84: of iron, 84. 

Nitric acid, 89. r 
Nitrous acid, 89. • 

e oi 

Odd sides, 27. 

Oils, 89; sweet, 89; sperm, 89 
jOj' d 9 *i£V“ casting, 26. 

Parting san4*. , . Q . 

Pattem-makiioT, 6. 

Pattern room, arrangement ot, 2 
Pattern shun, arrangement oi, 2. 
Perehlon<m D .if iron,<| i H. 

Peroxide of iron, hydiated, 81. 
Picking. M. 

Plaster W Paris, 78. 

Pipe-clay for modelling, 6. 

Polishing, 62. 

ivipit or puppit head, 42. 

Potash, 85; Btannate of, 85. 

Pota*s*r.iU Biilphocyamdc of, 85; 

cyanide of, 84. 

Pot ractnl, 36. 

Protochloride of tin, 06. 

Pnmice-stone, 78. 

Pyroucetic ether, 88 

Ready reckoner, hi;,'Hired weight, 108, 
130. 

Receipts, 186—137. 
kesm, g7. 

Hests for lathe wort»_ *1. 

Result book, 133. 

Reverse moulding, 27. 

Revolving bo*, 51. 

Rock sand, 18. 

Rotten-stone, 79. 


Saffron, 88,j, 
Sat-ammoniac, *5. 
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Hand for moulding, »6, 8^ ; composi¬ 
tion of, 17; where obtained, 1". core 
sand, 18; parting sand, 18; facing 
the sand, 18. 

Sandarac, 88. 

Sawdust, 89. 

Scr v combs, 46. 

Screws, ..ion' Ung, 27; making with 
lathe, 45; mode of cutting, 46; 
Whitworths tables for cutting, 17. 

Shakdo, 38. 

S(/u, 85. 

Soldering. 16; soft, 56; table of soldei 
alloysgW; haul, 58. 

Solvents, 88. > 

Speculum alloys, 33. 

Spelter. 82. 

Speimoil, 89. * 

Spirits of w me, S' - . 

Stunnatc of {Hitasli, 85. 

Statuary, nioiildiup, 26. 

Sterro metal, 37. 

Stove furnace, 11. 

Stoves for drying, 14. 

Stucco employed m md 

Sulphide of antm. .ny, ( 

Sulphocyaoyle ol potassium, 35. 

Sulphur, 7b. 

Sulphuretted hydiogeti, 89. 

Sulphuric acid, 89. 

Tenacity of metals, 30; order ot, 31. 

.iTersnlpInde ot arsenic, 85. 

Thickness moulding, 27. 

Tune and material lunik, 136. 

Tin, 82; muriate of, 81; protoihlorule 
of, 85; weights of, 101; tables ol 
jilates of till, 101; of ordinaly block- 
‘tm tnbes, 101 y ot turned plates, 102 

Tongs, crucible, 13. 

Tools for modelling, 7 * for lathe-turn¬ 
ing, 42. 

Weight of brass, 29, 92; tables of, 03, 
94. 

Weights of copper, tine, tin, and irog . 
97. '• 

White t ioys, 37. 

White-lead, 86. 

Whiting, 80. 

Whitworth’s tables for screws, 47. 

Wood, models made in, 8. 

WijodpatteinB, 9. 

Workshop, books for, 131. 
ot 

Zinoor spelter. 82 ; chloride or muriate 
of, 83; weights of, 97 ; table of 
sheet zinc, lOO; 6f plttfea of zinc. 
100; of jigutire bar zinc, L00; of 
round rod tine, 101, 
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